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When t h e  day comes wi th in  t h i s  decade f o r  t h r e e  Americans t o  r i d e  a 

thundering Sa turn  V rocke t  as it b l a s t s  o f f  f o r  the  moon, every th ing  

humanly poss ib l e  w i l l  have been done t o  i n s u r e  t h e i r  s a f e  r e tu rn .  

day w i l l  b r ing  t h e  a c i d  t e s t  f o r  t he  years  of p repa ra t ion  i n  P ro jec t  Apollo, 

t h e  United S t a t e s '  manned lunar  landing program. 

That 

Following are d e s c r i p t i o n s  of t h e  Nat iona l  Aeronautics and Space 

Adminis t ra t ion ' s  Sa turn  V space v e h i c l e ,  Apollo spacec ra f t  and lunar  f l i g h t  

plan:  

SATURN V 

The three-s tage  Sa turn  V rocke t  i s  t h e  l a r g e s t  and most powerful 

launch v e h i c l e  under development i n  t h e  United S t a t e s  today. 

a t  365 f e e t  than  the  S t a t u e  of Liber ty ,  and i t s  f i r s t  s t age  i s  more powerful 

It is tal ler 

than  a s t r i n g  of main l i n e  d i e s e l  locomotives coupled end-to-end reaching 

from Chicago t o  New York. 
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Saturn V's f i r s t  s t age  i s  t h e  l a r g e s t  known rocket  s t a g e  i n  t h e  world, 

measuring 138 f e e t  t a l l  and 33 f e e t  i n  diameter. 

and kerosene-fueled F-1 engines produce 7,500,000 pounds of t h r u s t ,  or 

about 160,000,000 horsepower. 

mi l l i on  pounds t h r u s t  from f i v e  5-2 engines ,  which burn l i q u i d  oxygen and 

Liquid hydrogen. 

s tage.  

I ts  f i v e  l i q u i d  oxygen 

The Saturn V's second s t age  produces one , 

One 200,000-pound-thrust 5-2 engine i s  used i n  t h e  t h i r d  

mu SPACECRAFT 

f i e  95,000-pound Apollo spacecraf t  i s  comprised of t h ree  sepa ra t e  p a r t s .  

m e  cone-shaped comnand m d u l e ,  which is  11 f e e t  high and 13 feet  i n  diameter 

a t  i t s  base,  houses the three-mnn crew during most phases of the  journey. 

Beneath the cammand module i s  the  1 4 - f o o t - t a l l ,  13-foot-diameter service 

module, containing the propulsion system used f o r  midcourse maneuvering, 

braking i n t o  lunar o r b i t  and boosting the  command module on i t s  r e t u r n  

f l i g h t  t o  ea r th .  The t h i r d  elerment of the  spacecraf t  i s  the  lunar  module (IM). 

Standing 20 f e e t  i n  height  and nmasuring an average of 19 feet i n  diameter ,  

the IM i s  a two-stage, self-contained vehic le .  It w i l l  be used f o r  derccnt  

t o  and ascent  from the  moon's sur face  by two of t he  three-men Apollo crew. 
t 

IUNAR FLIGHT PIAN 

Rte juaping o f f  p lace  f o r  a t r i p  t o  the  moon i o  NASA's b u n c h  Conplex 39 

at  th8  Kennedy Space Center i n  Flor ida.  There, the Saturn  V launch veh ic l e  

-re th8n th ree  Piles fra t h e  b u n c h  p d .  

are brought in UI upr ight  p o r i t i o a  to tbe launch r i te  011 an enormum t racked 

After checkout l r  coapht8d, they  

veh ic l e ,  t he  b.08 of  which i r  a8 l8rge 8r 8 barnba l l  d1-d. 
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A 388- foo t - t a l l  mobile launcher provides  support  and checkout i n t e r f a c e  

f o r  t h e  space vehicle from as-rbly to  l i f t o f f .  

pneumatic, electrical, water, corrmnicat ions and o t h e r  s e rv i ce  lines t o  t h e  

veh ic l e  . 

It supports  propellant, 

After p lac ing  the  mobile launcher and Sa turn  V veh ic l e  on t h e  launch 

pad, the crawler next b r ings  up the  mobile s e rv i c ing  s t t u c t u r e .  

f i v e  p la t forms  f o r  access t o  t h e  vehic le .  It remains i n  p o s i t i o n  u n t i l  a 

few hours before  launch, then is moved back t o  i t s  parking area. 

It has 

The Saturn V is fueled with alumst 3,000 tons  of kerosene, l i q u i d  

oxygen and l i q u i d  hydrogen. Propel lant  loading of the  spacec ra f t  i s  

accomplished f i r s t .  Then 

j u s t  hours before launch, cryogenic propel lan t  ( l i q u i d  oxygen and l i q u i d  

hydrogen) loading f o r  t he  launch veh ic l e  begins. 

Then kerosene is loaded i n t o  t h e  f i r s t  stage.  

Above the  command module i s  the  launch escape tower, which has  mtch 

the  ram func t ion  as the  escape se8t i n  a jet plane.  I f  something should 

go wrong during the  f i r s t  s t age  of f l i g h t ,  t he  a s t ronau t s  would have t o  

abandon ship.  It MuLd be very d i f f i c u l t  t o  e j e c t  yourself  from the  cabin 

and parachute from the  rocket ,  and you would not ge t  f a r  away f a s t  enough. 

The ro lu t ion  i r  t o  provide a very  powerful rocket t h a t  j e r k s  the  e n t i r e  

coIIp.ed wdult away from the  8bor t ing  booster.  

s o l i d  p rope l l an t  rockets t h a t  would g e t  t he  amtronauta away very  r w i f t l y  

f r m  a f i r e b a l l  should the  rocket  explode. 

\ 

The e s c a ~ e  tower used th ree  

Af te r  the  p rope l l an t r  are l a d ,  t he  th ree  as t ronaut8  w i l l  enter the  

They wil l  spdcacraf t  over the  swing arm tnlkuay from t he  umbil ical  tower. 

l i t e r a l l y  walk the  plark t o  e n t a r  t he  c m n d  module through a rea led ,  
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Thei r  p re s su re  s u i t s  are connected, checked o u t ,  and regula ted .  The 

a s t ronau t s  p o s i t i o n  themselves i n  t h e i r  couches, t h e  conmrand p i l o t  on t h e  

l e f t ,  p i l o t  on the  r i g h t  and the  sen io r  p i l o t  i n  t he  middle. 

mile the  sen ior  p i l o t  and p i l o t  monitor spacecraf t  systems, t he  

command p i l o t  and the  opera t ions  d i r e c t o r  j o i n t l y  make a dec is ion  t o  

launch. It i s  based on t h e i r  eva lua t ion  of the readiness  of support  

f a c i l i t i e s ,  t he  range, and space v e h i c l e ,  completion of fue l ing  opera t ions ,  

removal of the  se rv ice  tower and launch area clearance.  When a l l  these  a r e a s  

check out s a t i s f a c t o r i l y  through the  f i n a l  seconds of the countdown, the  s ix-  

million-pound space veh ic l e  i s  ready f o r  launching. 

While the  a s t ronau t s  t i c k  of f  t he  l a s t  minutes of t he  countdown i n  the  

conf ines  of the  command module, a la rge  crew i n  t h e  blockhouse handles the  

complicated launch operat ions.  Here, located more than th ree  miles from 

the  launch s i t e ,  are the  nren who a c t u a l l y  launch the  rocket .  They monitor 

a l l  phases of the  countdown and keep i n  touch with the  t r ack ing  s t a t i o n s  t o  

make sure  t h a t  everything i s  i n  good working order .  They a l s o  maintain 

contac t  with the as t ronauts .  Both s i d e s  must reach agreement before  the  

"Go" order  i s  given. E i the r  p a r t y  can hold the  count a t  any time should 

they observe something t h a t  i s  not i n  order .  

For the l as t  two minutes the countdown i s  f u l l y  automatic.  There are 

so many opera t ions  t o  be switched on t h a t  the  e n t i r e  procedure i s  colnputer 

con t ro l l ed .  I f  sonrething should go wrong a t  t h i s  l a t e  t i m e ,  t he  automated 

sequencing s tops  i n  a s a f e  pos i t ion .  When the t roub le  i s  renrcdied, the  

countdown is recycled and proceeds again.  

A t  i g n i t i o n ,  the  f i v e  F - 1  engines i n  the  f irst  s tage  flanre t o  l i f e ,  

producing 7,500,000 parndr of t h r u r t .  

veh ic l e ,  and our th ree  r r t r o n a u t r  have begun t h e i r  r i d e  t o  the  moon. 

The holddown arms release the  g i a n t  
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Turbopumps, working toge the r  wi th  t h e  s t r e n g t h  of 30 d i e s e l  locomotives,  

force  15 tons  of  fuel p e r  second into the engines.  

a c c e l e r a t i o n  pushes the  astronauts back i n t o  t h e i r  couches as t hey  f e e l  t h e  

c rush  of g r a v i t y  of  four  and one-half  times t h a t  on ea r th .  

no i sy  r i d e ,  with cons iderable  v ib ra t ion .  

S t e a d i l y  inc reas ing  

It i s  also a 

Af ter  2-L/2 minutes,  t he  f i r s t  s t a g e  has  burned up i t s  4,700,000 pounds 

of prope l l an t s  and i s  discarded. 

A s  the  booster  drops away, the  f i v e  3-2 engines  are i g n i t e d  i n  the  second 

s tage.  

hydrogen, which g ives  about 40 percent  more t h r u s t  than the  kerosene-oxygen 

combination used i n  the  f i r s t  s tage.  

miles  per  hour. 

i s  about 30 degrees  aga ins t  the  horizon. 

The roughest p a r t  of t h e  r i d e  i s  Over. 

They burn t h e  e x o t i c  new p rope l l an t ,  l i q u i d  oxygen and l i q u i d  

Speed a t  t h i s  moment i s  about 6,000 

Al t i t ude  i s  approximately 36 miles, and the angle  o f  climb 

Af ter  second s t age  i g n i t i o n  the  escape tower i s  discarded,  s i n c e  i t  

w i l l  not  be needed. 

t h r u s t .  Burning f o r  about 6-1/2 minutes, they push the  Apollo spacec ra f t  

t o  an a l t i t u d e  of about 100 miles and n e a r - o r b i t a l  ve loc i ty .  Af t e r  burnout 

the second s tage  drops away. Retrorockets  kick it backwards, and it f a l l s  

i n t o  the atmosphere i n  the A t l a n t i c  Ocean t h i s  s i d e  of  Afr ica .  

The f i v e  3-2 engines  provide one m i l l i o n  pounds of 

The s i n g l e  3-2 engine i n  t h e  t h i r d  s t age  now 

pounds of t h r u s t .  Burning for about two minutes,  

t o  o r b i t a l  v e l o c i t y ,  about 17,400 miles  an hour. 

t h i r d  s t age  s t i l l  a t t ached ,  goes I n t o  o r b i t  about 

i g n i t e s ,  providing 200,000 

i t  boosts  t he  spacec ra f t  

The spacec ra f t ,  with t he  

12 minutes a f t e r  l i f t o f f .  

The p rope l l an t s  i n  the  t h i r d  s t a g e  are not deple ted  when the  engine i e  shut  

down. This  s t a g e  s t a y s  with the rpacec ra f t  i n  e a r t h  o r b i t ,  f o r  i t s  engine 

will be needed again.  
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Throughout t he  launch phase of t he  mission,  te lemet ry  systems are 

cont inuously t r ansmi t t i ng ;  t racking  systems are locked on and voice  

conmunications a r e  used t o  keep i n  touch with the a s t ronau t s .  

s epa ra t ions  and engine t h r u s t  terminat ions are repor ted  t o  t h e  In t eg ra t ed  

Mission Control Center a t  Houston, Texas. 

A l l  s t age  

The a s t ronau t s  a r e  now i n  a weight less  condi t ion  a s  they c i r c l e  t he  

e a r t h  i n  what we c a l l  a "parking" o r b i t .  Why do we have an e a r t h  parking 

o r b i t  when we a r e  bound f o r  the moon? There i s  r e a l l y  no necess i ty  from 

the  c e l e s t i a l  rnechanics s tandpoint .  It i s  more o r  l e s s  a mat ter  of 

ope ra t iona l  convenience. 

YOU a l l  r e c a l l  delays i n  launching Mercury-Atlas and Gemini-Titan 

rocke ts .  We can expect very much the same kind o f  delay with a new- 

fangled rocket  a s  b ig  as the Saturn V. Now, while you can i n j e c t  i n t o  

e a r t h  o r b i t  anytime you choose -- o r  whenever you a r e  ab le  -- t he  m o n  

i s  unforgivable  with respect  t o  the timing of the  t r ans luna r  t r a j e c t o r y .  

This moment i s  governed by the moon's own motion through i t s  o r b i t  of 

the ea r th .  So we plan t o  ge t  i n t o  e a r t h  o r b i t  ahead of t im and wai t  t he re  

f o r  the moon. I f  we should ge t  t he re  e a r l i e r ,  we simply w a i t  a l i t t l e  

longer. 

The f i r s t  attempt a t  a lunar  landing w i l l  be an "open-ended" mission 

with d e t a i l e d  plans a t  every s t age  f o r  mission terminat ion i f  necessary.  

A comprehensive s e t  of a l t e r n a t e  f l i g h t  p lans  w i l l  be l a i d  O u t  and f u l l y  

rehearsed f o r  use if such a decis ion  should prove necessary.  

a dec is ion  might be made i n  the e a r t h  parking o r b i t  not t o  cont inue with 

the mission. 

moon, t h i s  terminat ion dec is ion  can be made and an e a r t h  r e t u r n  f l i g h t  p lan  

i n i t i a t e d .  

For example, 

A t  every s tage  of the mission, r i g h t  up t o  touchdown on the  
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We may c i r c l e  t h e  e r r t h  from one t o  t h r e e  timcs while i n  t h e  parking 

This  time i s  used f o r  a complete check of t h e  t h i r d  s t a g e  and o r b i t .  

spacec ra f t .  

ground. The a s t r o n a u t s  w i l l  check some gea r ,  such as t h e i r  oxygen masks, 

but  98 percent  of t h e  equipment check w i l l  be made from ea r th .  

When t h e  p r e c i s e  moment comes fo r  i n j e c t i o n  i n t o  a t rans lunar  t r a j e c t o r y ,  

This i s  not done by the  a s t r o n a u t s  aboard, but from t h e  

the  t h i r d  s t a g e  3-2 engine i s  re - ign i ted .  

i t  a c c e l e r a t e s  the  spacecraf t  from i t s  e a r t h  o r b i t a l  speed of 17,400 miles  

an hour t o  about 24,300 miles an hour. This v e l o c i t y  i s  needed t o  overcome 

the  e a r t h ' s  g r a v i t y  on the  way t o  t h e  moon. 

Burning f o r  about 6-1/2 minutes, 

I f  a major spacecraf t  f a i l u r e  should occur, t h i s  t r a j e c t o r y  would 

c a r r y  the  as t ronauts  around the  moon. Without f u r t h e r  t h r u s t  the  spacecraf t  

w o u l d  r e t u r n  t o  e a r t h  fo r  re-entry.  I f  everything i s  going according t o  

schedule,  however, i t  is now t i m e  t o  r e a l i g n  the  modules of t he  spacecraf t  

from the  order  they were placed i n  for launch. This series of i n t r i c a t e  

manciuvt'rs will have been rehearsed thoroughly i n  e a r t h  o r b i t  using the  

U p r c i t c ~ d  S d t u r n  I vehic le  and the  Apollo spacec ra f t .  

A t  t h i s  p o i n t ,  f o u r  panels  of t he  s t r u c t u r a l  support housing the lunar  

module a r e  swung back on hinges t o  expose the  LM. The IM has been nicknamed 

t t l c ,  " t n ~ g "  because of i t s  bulging cockpi t  and extended landing gear .  Auxil iary 

p ropr i  1 s ion engines on the  se rv ice  mdu l e  and the  conical-shaped command 

module a r c  i g n i t e d  b r i e f l y  t o  push them away from t h e  t h i r d  s t age  of  t he  

S . i t u r n  V and the  lunar mdu le .  

One momcnt l a t e r ,  t he  a t t i t u d e  c o n t r o l  nozzles on t h e  cormand module 

a r e  u s e d  f o r  a 180-degree t u r n  around of t he  se rv ice  and command modules. 

. -  
1 I I I I  I I I 1  
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Although t h i s  maneuver i s  completed while whizzing through space a t  n e a r l y  

25,000 miles an hour,  the  a s t ronau t s  f e e l  no sensa t ion  of speed, because 

the re  are no telephone poles  z ipping by ou t s ide  t h e i r  window. The re la t ive  

speed of  t he  two u n i t s  t h a t  are being jo ined  i s  j u s t  a few inches pe r  

second. 

Using the r eac t ion  con t ro l  system, t h e  command p i l o t  o r i e n t s  t he  

command and se rv ice  modules so t h a t  the top of the  command module docks t o  

the top of the  exposed bug. 

Once the docking maneuver has  been completed, the lunar  landing c r a f t  

i s  pu l led  out of  the  forward end of the Saturn V t h i r d  s tage .  

Now the  spacecraf t  w i l l  coas t  upwards toward the  rendezvous po in t  

w i t h  t h e  moon, gradual ly  being slowed i n  speed, however, by the p u l l  of  

cl.irth's g rav i ty .  

Since the  w o n  i s  238,000 miles  away, we mst expect t h a t  our i n f e c t i o n  

G ~ I S  n o t  as p rec i se  as we would l i k e .  So, the  a s t ronau t s  mst check t h e i r  

h i i ; l i r ~ ~ i y  map t o  determine i f  they a r e  on course.  

U.;ing a device t h a t  combines a sex tan t  with the i n e r t i a l  naviga t ion  

u n i t ,  the ~ s t r o n a u t s  determine the  angle  between se l ec t ed  s ta rs  and t h e  

horizon of the e a r t h  and moon. This  information i s  fed i n t o  a computer. 

Tn < I  v c r y  shor t  t i m e  the  computer w i l l  t e l l  the a s t ronau t s  exac t ly  where 

t h c y  a r c  between the  ear th  and the  moon, and whether they are on the  r i g h t  

coursc~. I f  they a re  n o t ,  the computer goes through a second exe rc i se  and 

hands orlt the  information f o r  a mid-course co r rec t ion  maneuver. 

The f l i g h t  path is a l s o  cont inuously computed on the  ground. 

Tlic i i r s t  mid-course co r rec t ion  i s  made from f i v e  t o  twelve hours 

a f t e r  l i f t - o f f .  The i n e r t i a l  naviga t ion  u n i t  has  determined the d i r e c t i o n  
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i n  space in which t h e r e  may be needed a v e l o c i t y  change. The service 

module engine,  

t h e  e r r o r  i n  i n j e c t i o n .  

second or a t h i r d  t i m e ,  wi th  t h e  f i n a l  mid-course c o r r e c t i o n  being made 

about 67 hours  a f t e r  launch. 

wi th  a t h r u s t  of 21,900 pounds, is f i r e d  t o  c o r r e c t  f o r  

This c o r r e c t i o n  manewer may be repea ted  a 

During t h e  t r i p  t o  the moon, the  crew x m i t o r s  t h e  ope ra t ion  of t h e  

s p a c e c r a f t ,  p e r f o r m  nav iga t iona l  f i x e s ,  monitors the emrirommnt of t h e  

cab in  and performs requi red  s c i e n t i f i c  obrerpa t ions  and experimantat ion.  

The spacec ra f t  slows t o  about 6,500 miles an hour a f t e r  one day and 

t o  about 1,500 miles an hour a f t e r  two days, as if it were climbing a 

s t eep  h i l l .  

they w i l l  seem t o  go over the  top of a h i l l ,  as they p a r r  t h e  p o i n t  where 

t h e  g r a v i t a t i o n a l  p u l l  of t h e  noon becomar r t ronge r  than e 8 r t h ' r .  Now t h e  

spacecraf t  speed6 up aga in  as it  f a l l s  toward the  moon. 

Abart seven-eighth 's  of t h e  way from t h e  e a r t h  t o  the  moon 

Just  before  i n s e r t i o n  i n t o  lunar o r b i t ,  one a s t ronau t  e n t e r s  the  lunar  

umdule t o  a c t i v a t e  and checkout i t s  system. 

Near the  end of t h e  f l i g h t  pa th  t o  the  moon, t h e  i n i t i a l  r e q u i r e w n t s  

f o r  en te r ing  lunar  o r b i t  a r e  corPputed by the  conanand module guidance computer 

and ground crewr. 

module engine pointed forward. 

braking power t o  rlow the spacec ra f t  from about 5,700 miles per hour t o  an 

o r b i t a l  rpeed of about 3,600 miler pe r  hour. 

the spacec ra f t  is almort d i r e c t l y  behind t h e  m ~ l l l .  

s i x  minutes f o r  t h i o  braking maneuver. 

The spacec ra f t  approaches the  mOOn with the r e r v i c e  

I n  t h i o  uunner i t s  t h r u r t  can be used as 

This power i r  appl ied  when 

The engine burnr about 

It urea a e r o t i n e  f u e l  and n i t rogen  

t e t r o x i d e  8s an oxid izer .  

. t r a n d t r  ex@no ud t r a j e c t o r y  d8t8 t o  th 8round f o r  wrificatlm or o r b i t  

data.  

Af t e r  e ~ ~ e r g i n g  from behind t h e  porn, the  crew 
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Based on systeme status, o r b i t a l  information urd o the r  data, the 

cormrand p i l o t  d e s  a prel iminary dec i s ion  t o  cont inue t h e  mission. 

During t h i s  per iod,  t he  p i l o t  observes the se l ec t ed  landing s i te ,  

performa spacecraf t  systems checks and s c i e n t i f i c  du t i e s .  

Poss ib le  landing sites on the  lunar  sur face  w i l l  be wi th in  the  

l i m i t s  of from 10 degrees nor th  of t h e  m n ' s  equator  t o  10 degrees 

south and from p lus  45 degrees i n  longi tude,  an area about 1,500 miles 

long and 200 miles  wide. He corrrmnicates the  s c i e n t i f i c  da t a  and 

t e l e v i s i o n  d a t a  t o  t h e  Manned Space F l igh t  n e t w r k .  

with e a r t h  are not poss ib l e  when the  spacecraf t  is  behind the moon i n  

lunar  o r b i t ,  te lemetry d a t a  are recorded on the f a r  s i d e  of the  moon 

and t ransndt ted  on the  e a r t h  s ide.  

Because conmmnications 

Each o r b i t  of the  moon r equ i r e s  about 

two hours. 

NOW f i rmly e s t ab l i shed  i n  lunar  o r b i t ,  the  a s t ronau t s  decide t o  

attempt t h e i r  landing on the  amon's surface.  

p i l o t  crawl through a hatch from the  comaand nmdule t o  the  f l i g h t  deck 

of the  lunar  landing c r a f t .  The sen ior  p i l o t  remains i n  the  o r b i t i n g  

command module -- which i s  s t i l l  a t tached  t o  the  se rv ice  module. He 

is the  s torekeeper ,  or shipkeeper. He does not  g e t  t o  s e t  foo t  on the  

mon, bu t  he w i l l  be needed t o  obrerve and assist i n  the  landing of t he  

two as t ronau t s ,  t o  comPlnicate with e a r t h  and to  help i n  t h e  rendezvous 

maneuver as t he  two explorers  r e t u r n  from the  moon's surface.  

i s  checked Out  once -re and the  c M  p i l o t  makes t he  f i n a l  dec i r ion  

t o  separa te  from t h e  comvnd module. 

The command p i l o t  and the  

The IM 

Three days have now p&rred s i n c e  tha  a s t ronau t s  l e f t  e a r t h  and i t  is 

tiate t o  land on t he  moo13. %e engine in t h e  landing stage of t he  bug is 
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fired up t o  1-r It t o  an a l t i t u d e  of 50,000 f e e t ,  j u s t  aver the  se l ec t ed  

landing rite. 

The Landing maneuver begins at  an a l t i t u d e  of 50,000 f e e t  and a range 

of about 170 n a u t i c a l  miles  from the  landing s i t e .  

t he  naviga t ion  and guidance system automat ica l ly  con t ro l s  a t t i t u d e  and 

engine t h r u s t  angle.  The engine can be t h r o t t l e d  down so t h a t  t he  bug 

hovers about 200 f e e t  above the  lunar  surface.  The commander takes  over 

manual controls a t  t h i s  point .  

During t h i s  maneuver, 

The landing wi l l  be made during lunar  day t o  provide the  bes t  poss ib le  

l i g h t i n g  condi t ions  f o r  con t ro l  of touchdown. 

Looking aut the  windows, t he  a s t ronau t s  watch f o r  obs t ac l e s  such as 

From i t s  hovering p o s i t i o n ,  t he  bug can m e  

The ccnmmnd p i l o t  has  a b m t  two minutes t o  

boulder#,  p i t s  o r  c rev ices .  

l a t e r a l l y  to  a de r i r ed  point .  

decide whether t o  land o r  return t o  lunar  o r b i t .  I f  he should decide t h a t  

the arm re lec t ed  i r  absolu te ly  i apos r ib l e  t o  land on, he can gun t he  

engine,  and without touching down on the  moon's ru r f ace ,  80 back i n t o  lunar 

o r b i t  and rendezvous with t h e  shipkeeper. 

If everything looks okay, he bring8 the  bug down t o  a landing w i t h  

a crunching j o l t  about l i k e  a he l i cop te r  landing. 

'fTouchdown," c r i e s  t he  comaPnd p i l o t  t o  the  as t ronaut  o r b i t i n g  overhead, 

"They're on t he  moon," he c a l l s  t o  ea r th .  

Thio Is an h i r t o r i c  m n t .  But t he  f i r s t  thought of the  ae t ronauts  

mst be, Wll the  bug f l y  again?" 

Before my attampt i r  amde t o  explore  the  moon's sur face ,  a thorough 

checkout i r  mda of the  lunar  d u l e  and a c a p a b i l i t y  is e r t a b l i s h e d  t o  

launch a t  m y  tira. 
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The checkout completed, t he  a s t ronau t s  lower t h e i r  face  p l a t e s  and 

depressur ize  t h e  f l i g h t  deck of t h e i r  landing c r a f t .  

through the  docking doors,  and set foo t  on t he  lunar  surface.  

probably make two excursions ou t s ide  the veh ic l e  and wi l l  remain toge ther .  

To ta l  lunar  sur face  s t a y  time wi l l  be about 18 hours. 

The a s t ronau t s  disembark 

They wi l l  

Our s c i e n t i f i c  c a p a b i l i t y  on the  f i r s t  lunar  landing will n a t u r a l l y  be 

l imi ted  -- not  so nuch by payload l i m i t a t i o n s  as by the  f a t igue  problem. 

me touchdown on t h e  moon's sur face  cane about 75 hours a f t e r  launch, and 

the  a s t ronau t s  s t i l l  have amre than 120 hours ahead of them before they 

ge t  back t o  ea r th .  

as t ronauts .  

We nust s t a y  wi th in  the  f a t igue  l i m i t a t i o n s  of t he  

So the  first order  of business f o r  the  f i r s t  f l i g h t  i s  not predominantly 

sc ience ,  but su rv iva l  and successfu l  mission accormplishment. 

As long as we have no l o g i s t i c s  provis ions  on t h e  moon t o  ease  the  

r i g o r s  of t h e i r  environment, we w i l l  have to  keep t h e i r  s t a y  on the  moon 

shor t .  

needs nowadays away from home--a motel room and a you-drive-it  car. 

bases w i l l  provide a s h e l t e r  where the  a s t ronau t s  can ge t  out  of t h e i r  

Apollo follow-on programs wi l l  provide what every c i v i l i z e d  t r a v e l e r  

b n a r  

pressure s u i t s ,  e a t ,  s l eep  and do a l i t t l e  work. 

be furnished t o  extend t h e i r  explora t ions  of the  lunar surface.  

Ground t r anspor t a t ion  w i l l  

The a s t ronau t ' s  50-pound l i f e  support  pack conta ins  oxygen, temperature 

con t ro l  devices ,  f a c i l i t i e s  f o r  removing carbon aumoxide, moisture and o the r  

contaminants, and complnications and r e d i c a l  monitoring equipment. 

He may wear a cape made of a r e f l e c t i v e  mtall ic material designed t o  

p ro tec t  him from micromctaorite h i t s  and the  extreme hea t  from the  sun. 

I n  the  d i r e c t  sunl ight  t he  t a rpe ra tu ra  may climb to  250 degrees Fahrenheit .  
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A t  n igh t  i t  may drop t o  250 degrees  below zero. 

The a s t ronau t s  w l l l  make photographs of t he  surroundings,  collect 

samples of materials f o r  d e t a i l e d  s tudy by geo log i s t s ,  and p o s i t i o n  

instruments  which w i l l  measure r a d i a t i o n ,  moon quakes, solar windo, 

and magnetic f i e l d s ,  t e lemeter ing  d a t a  back t o  e a r t h  long a f t e r  h i s  

departure .  

And a small t e l e v i s i o n  camera Will give  an audience on e a r t h  i t s  

f i rs t  "live" lunar  scenario.  

Preparing f o r  t he  homeward journey the  two as t ronau t s  board the 

same f l i g h t  deck i n  the lunar  c r a f t .  

When they l e f t  the  e a r t h  f o r  the  moon, hundreds of technic ians  with 

the  a i d  of a g r e a t  dea l  of equipment performed the launch. Now, they  

m s t  launch themselves with the l imi ted  equipment c a r r i e d  for t h i e  purpose. 

The moon departure  nust be proper ly  t i ned  t o  make the  rendezvous 

possible .  

p r e c i s e l y  by earth t racking ,  supported by landmark t racking  conducted by 

The o r b i t a l  path of the  cocmvnd module has  been na i l ed  down 

the shipkeeper.  A computer on e a r t h  and one aboard the  spacec ra f t  def$nq 

the  exact  tiw f o r  the two re turn ing  a s t rpnau t s  t o  b l a s t  o f €  from t h e  

moon' s surface.  

The landing s tage  of t he  bug has  completed i t s  primary mission, and 

now serves  as a launch pad f o r  the upper p a r t  of the  lunar module which 

has i t s  own propulsion system. 

pound t h r u s t  engine of t he  upper s t age  i s  f i r e d  j u s t  a f t e r  the  o r b i t i n g  

A countdown i s  performed, and the 3,500- 

* 

shipkeeper coaes i n t o  view Over the  horizon. 

on the  mon. 

The landing r t age  i o  abandoned 
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c r a f t  f l i e s  upward i n  a s l a n t i n g  f l i g h t  path t h a t  

o r b i t  behind t h e  c i r c l i n g  command and se rv ice  d u l e s ,  

t he  moon from the  launch s i te .  A t t i t ude  c o n t r o l  i s  provided 

au tomat ica l ly  by small a u x i l i a r y  je ts  which create a few pounds of  t h r u s t .  

Af te r  t h e  two u n i t s  g e t  wi th in  50 miles of one another ,  r ada r s  w i l l  

e s t a b l i s h  contac t  and measure the  l i n e  of s i g h t ,  d i r e c t i o n  and the  c los ing  

ra te ;  t h a t  is, the  r e l a t i v e  speed a t  which the  two u n i t s  a r e  approaching 

one another.  These rada r s  w i l l  then t r i g g e r  a system t o  f i r e  the  ascent  

engine aga in ,  i n s t r u c t i n g  i t  on what angle  t o  f i r e  and how long t o  burn. 

The t w o  o r b i t i n g  modules u l t ima te ly  come t o  a complete s t a n d s t i l l  i n  r e l a t i o n  

t o  one another ,  about 50 f e e t  apar t .  

I n  add i t ion  t o  r ada r  and computers, t he  rendezvous maneuver i s  aided 

by v i s u a l  observat ions.  

Both u n i t s  have maneuvering c a p a b i l i t i e s ,  and seve ra l  modes are 

poss ib le  t o  complete docking. The two a s t ronau t s  simply d r ive  the  bug t h e  

l a s t  few feet ,  with micro- thrusts  of a few pounds, i n t o  the  nose of t he  

command module. 

The sen ior  p i l o t  i n  t he  comnand module a s su res  t h a t  t he  pressures  

i n  the docked c r a f t  are about t he  same before opening the  hatches between 

the two spacecraf t .  The comrrnd p i l o t  and p i l o t  deac t iva t e  c e r t a i n  IM 

systems and crawl back through the t u n n e l ,  b r ing ing  s c i e n t i f i c  samples 

w i t h  them. 

The th ree  a s t ronau t s  p o s i t i o n  themselves i n  t h e i r  couches and f a s t e n  

the  r e s t r a i n t s .  The cammand p i l o t  s epa ra t e s  the  unmanned lunar  c r a f t  and 

i t  is  abandoned in lunar  o r b i t .  The sen io r  p i l o t  o r i e n t s  t he  spacec ra f t  

and takes  a naviga t iona l  f i x  on a .tar. With t h i s  information and d a t a  

t ransmi t ted  from e a r t h ,  he updates the  computer. The naviga t ion  and guidance 
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system then  c a l c u l a t e s  t he  tiw f o r  f i r i n g  the  s e r v i c e  module engine and 

t h e  v e l o c i t y  needed f o r  i n j e c t i o n  i n t o  t h e  f l i g h t  path back to  ea r th .  

Af t e r  systems checks are again perfornred, the command p i l o t  p o s i t i o n s  the  

spacecraft for  the in jec t ion  maneuver. 

About one o r b i t  a f t e r  rendezvous, t he  se rv i ce  module engine is f i r e d  

t o  a c c e l e r a t e  the c r a f t  t o  about 5,400 miles  per  hour. 

take the  spacecraf t  out of the g r a v i t a t i o n a l  f i e l d  of the  moon t o  the  poin t  

where t h e  g r a v i t a t i o n a l  f i e l d  of t h e  e a r t h  becomes s t ronger .  From t h i s  

po in t  on, i t  f a l l s  l i k e  a stone toward the cen te r  of the ea r th .  

This v e l o c i t y  w i l l  

The unpowered f l i g h t  back t o  e a r t h  takes  about 93 hours. 

again mid-course maneuvers may be necessary t o  na i l  down the approach 

And here  

t o  e a r t h  with the necessary high prec is ion .  The spacecraf t  naviga t ion  

and guidance system, as w e l l  as t he  l a rge  antenna s t a t i o n s  of the  manned 

space f l i g h t  t racking  network, is used t o  v e r i f y  the  t r a j e c t o r y .  

co r rec t ion  is made about 18 hours a f t e r  leaving lunar  o r b i t .  

The f i r s t  

Re-entry i s  made by shooting t a n g e n t i a l l y  i n t o  the  uppermost l aye r s  

of t he  atmosphere and using t h e  aerodynamic drag t o  retard the comaand 

module, which w i l l  approach the  e a r t h  with a v e l o c i t y  of mre than 24,000 

miles per hour. 

There is a narrow co r r ido r  ava i l ab le  i n  which such a r e -en t ry  i s  . 

permissible .  I f  t he  approach i s  too  s t eep ,  the  dece le ra t ion  encountered 

by the rap id ly  increas ing  aerodynamic drag may crush the a s t ronau t s ,  and 

the capsule may even be burned up by overheating. 

high,  the conanand module may sk ip  out  of t he  atmosphere again,  l i k e  a 

s tone skipping across  a m i l l  pond. 

I f  the  approach is too 

The re -en t ry  window i s  30 miles  high 

and 400 miles wide. 
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However, we b e l i e v e  we can nai l  t h i s  approach down ve ry  p r e c i s e l y  

with ear th-based radar .  

f i v e  o r  s i x  hours  before  s t a r t i n g  re-entry.  

A f i n a l  mid-course c o r r e c t i o n  may be made up t o  

Af t e r  t h e  f i n a l  mid-course is made, t he  service module is j e t t i s o n e d .  

It w i l l  zoom i n t o  the  atmosphere, bu t  being b u i l t  of aluminum, i t  w i l l  be 

destroyed i n  a spec tacular  shoot ing star type re-entry.  

Of t he  3,000 tons launched from Cape Kennedy, only the s ix - ton  

comnand module will r e t u r n  s a f e l y  t o  e a r t h .  

The a s t r o n a u t ' s  cab in  is a i r -condi t ioned  a t  7 2  degrees.  We don ' t  

expect t h i s  i n s ide  temperature t o  rise more than two degrees during t h e  

b laz ing  re -en t ry  which is about t o  take place.  

The comnand module approaches t h e  e a r t h  with i t s  pointed end forward. 

NOW i t  mst be turned around with i t s  hea t -pro tec ted  b lunt  end forward, 

j u s t  a s  the Mercury and Gemini capsules  have re-entered.  

with a t t i t u d e  c o n t r o l  nozzles.  

This  is done 

The blunt  end i s  more e f f e c t i v e  f o r  producing drag and reducing 

ve loc i ty .  

i n t o  a shock wave which travels away from the  capsule .  This al lows u s  

t o  keep the  weight of the hea t  s h i e l d  t o  a minimum. 

I n  add i t ion ,  mst of  the  energy t h a t  mst be d i s s i p a t e d  goes 

J u s t  p r i o r  t o  re -en t ry ,  the  computer is switched t o  automatic e n t r y ,  

and the c o r r e c t  a t t i t u d e  i s  es tab l i shed .  

A t  an a l t i t u d e  of about 400,000 f e e t  t h e  spacec ra f t  h i t s  t he  e a r t h ' s  

atmosphere a t  a speed.of more than 24,000 miles  an hour. 

through the  upper reaches of t he  atmosphere, i t  slams i n t o  denser  a i r  and 

glows a t  a f i e r y  5,000 degrees Fahrenheit .  

e a r t h ,  the a s t ronau t s  aga in  f e e l  t h e  crushing force  of  g r a v i t y  as the  

spacec ra f t  l o ses  speed. 

Speeding s w i f t l y  

With t h e i r  backs toward the  
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The comnand module i s  t i l t e d  a t  an angle  of a t t a c k  of 30 degrees.  

This  creates l i f t  as w e l l  as drag. 

The d i r e c t i o n  of t h i s  l i f t  vec tor  can be con t ro l l ed .  Should the 

a s t ronau t s  f e e l  they are shoot ing out  of t he  atmosphere, they can a c t i v a t e  

t h e i r  c o n t r o l  nozzles  and t u r n  the  spacecraf t  so t h a t  the  l i f t  vec to r  p o i n t s  

downward, forc ing  them deeper i n t o  the  atmosphere. 

t he  l i f t  vec tor  t o  the  r i g h t  o r  the  l e f t  t o  make changes i n  d i r e c t i o n .  

Information i s  provided through computers t h a t  know the  r e -en t ry  groove 

the  capsule  i s  i n ,  and i t s  se l ec t ed  landing s i t e .  

f l e x i b i l i t y ,  we be l ieve  we can land the  r e tu rn ing  lunar  exp lo re r s  wi th in  

10 miles  of the intended t a r g e t  area. 

They can even apply 

Because of t h i s  trenrendous 

The forward compartment hea t  s h i e l d  has  a p r o t e c t i v e  layer  of a b l a t i v e  

ma te r i a l  designed t o  evaporate and c a r r y  away the tremendous hea t  caused 

by f r i c t i o n  and pressure  of the atmosphere. 

is j e t t i s o n e d  a t  50,000 f e e t .  

I t s  job  done, the  hea t  s h i e l d  

A t  an a l t i t u d e  of 30,000 feet ,  the  capsule  i s  slowed down t o  the  speed 

o f  sound. 

A t  80 percent of the speed of sound, small drogue parachutes  a r e  deployed. 

These small chutes  a r e  designed pr imar i ly  t o  s t a b i l i z e  the capsule ,  which 

a t  subsonic speeds might otherwise rock a l i t t l e .  The drogue chutes  are 

not for  braking purposes. 

A t  an a l t i t u d e  of 10,000 t o  12,000 f e e t  the  drogue parachute p u l l s  

out the th ree  main parachutes.  They are not  opened f u l l y  a t  f i r s t ,  but  

i n  three  successive s teps .  Cords running through the  per iphery of each 

chute reduce i t s  diameter.  Bu i l t - i n  l i n e  cut ters  sever  the cords a t  

scheduled s t e p s ,  allowing the  chutes  t o  open a l i t t l e  a t  a t ia re  and avoid 

the shock of an ord inary  qulck-opening parachute.  



- 18- 

The f i r s t  Apollo r e t u r n s  w i l l  be water landings,  as i n  P ro jec t  Mercury 

and Gemini. 

program, land landings may be attempted. 

Water landings o f f e r  increased  s a f e t y  margins. Later i n  t h e  

Touchdown comes 196.3 hours a f t e r  b l a s t - o f f  from t h e  e a r t h ,  o r  

about e i g h t  days and four hours. 

The recovery crews take over now, j u s t  as they have i n  the  Mercury 

and Gemini f l i g h t s .  

When t h i s  na t ion  makes i t s  f i r s t  manned expedi t ion  t o  t h e  m o n s  one 

rocket  and one spacec ra f t  w i l l  be used i n  the  mission. But what will we 

have t o  show f o r  our investment? 

We w i l l  have the f u l l  value of the  years  of e f f o r t  i t  took t o  l e a r n  

how t o  b u i l d  such a powerful rocket  and such a versati le and advanced 

space- c r a  f t . 
We w i l l  have the  v a s t  complex of ground f a c i l i t i e s  i t  took t o  bu i ld ,  

t e s t ,  t r a n s p o r t ,  launch and c o n t r o l  t h i s  rocket  and spacecraf t .  

We w i l l  have 5,000 man-hours of f l i g h t  experience i n  e a r t h  o r b i t  i n  

P ro jec t s  Gemhi and Apollo before the da t e  f o r  the  lunar  takeoff  is set. 

We w i l l  have the t r a ined  manpower and the i n d u s t r i a l  f a c i l i t i e s  t h a t  

a r e  needed f o r  Auerican s t r eng th  and s e c u r i t y  i n  the  space age. And these  

a r e  new na t iona l  resources  which can only come from ca r ry ing  a major 

e f f o r t  l i k e  the Apollo-Saturn mOOn program through t o  success.  

We w i l l  have l a i d  the  groundwork and acquired the  experience and skill 

and technological  knowledge f o r  more advanced apace mission8 t h a t  t he  

na t iona l  i n t e r e s t  MY requi re .  

We w i l l  have won a Pyjor  p o l i t i c a l  and s t r a t e g i c  v i c t o r y  by demonstrating 

our pre-eminence i n  the  v i t a l  f i e l d  of m m e d  space f l i g h t .  

# # #  



NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1 5 2 0  H STREET, NORTHWEST . WASHINGTON 2 5 .  D. C.  
TELEPHONES: DUDLEY 2 - 6 3 2 5  . EXECUTIVE 3 - 3 2 6 0  

FOR RELEASE: IMMEDIATELY 
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Release No. 61-274 

NASA SELECTS SUPPORT FIRH 
FOR MICHOUD PLANT 
\ 

The National Aeronautics and Space Administration 
today selected Mason-Rust for negotiation of  a contract 
to provide support services at NASA's Pllchoud Operations, 
New Orleans, La. 

Mason-Rust's parent organizations are Ruat 
Engineering Co. of Pittsburgh, Pa. and Mason and Hanger- 
S i l a s  Mason Co. of Lexington, Ky. 

NASA's Marshall Space Flight Center, Huntsville, 
Ala., which has charge of the Michoud Operations, will 
enter negotiations with the firm at an early date. The 
contract will be effective through June 30, 1962, with 
a one year renewal option. Estimated cost is $1,250,000. 

The Michoud plant will be the site of production 
o f  three large space vehicle stages: Saturn S-I booster, 
advanced Saturn S-IB booster, and RIFT (Reactor-in-Flight- 
Test) nuclear vehicle which will be launched as an upper 
stage of a Saturn. 
lsquare feet of  floor space. 

The plant has more than 2 million 

Mason-Rust will provide certain common services 
to a l l  contractors operating i n  the Michoud plant as 
well as the Marshall Center element which will be 
assigned to Michoud. 

These services include transportation, security, 
fire protection, photographic, medical, food service, 
communications, custodial, plant maintenance and repair, 
engineering, messenger, mail, refuse disposal, printing, 
and utilities. 

over 



Mason-Rust was among 36 firms e n t e r i n g  proposals  
f o r  the work. 
October 24 and were received November 7. 

Saturn S-I boos te r  a t  Michoud. Proposals from f i v e  firms 
f o r  development and production of  Saturn S-IB are under 
eva lua t ion  by NASA. 
veh ic l e  are due a t  Marshall on January 3. 

Proposals were requested by Marshall 

The Chrysler Corp. has bean chosen t o  produce the 

I n i t i a l  proposals  on the RIFT 

-0- 
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400 MARYLAND AVENUE, SW, WASHINGTON 25, D C. 
TELEPHONES WORTH 2-4155-WORTH 3 - 1 1  10 

FOR RELEASE: Sunday - October 14, 1962 

0 BUILD LANDING DOCK NEAR 
ICHOU FOR HANDUNCZ LAUNCH VEHICLES l{O Th onal Aeronautics and Space Administration 

and the Department of the Army have signed an agree- 
ment whereby NASA will be permitted to use a portion 
of the Army Michoud storage area at New Orleans. 
tion of the agreement is 25 years. 

Dura- 

The principal feature of' the storage area is a 
ship basin, the eastern portion of which NASA will use 
for loading and unloading space vehicles at the NASA 
Michoud Operations Plant. The basin is located some 
600 yards from the Michoud Plant, where Saturn space 
vehicles W i l l  be produced. 

The NASA Marshall Space Plight Center, Huntsville 
Alabama, which is in charge of Michoud operations, is 
making plans to build a ship dock at the basin and to 
dredge a vessel turning area. Both river and sea-going 
vessels, up to TOO feet in length, w i l l  be accommodated 
at thee facility. Booster stages are expected to be 
tramported between the Michoud Plant, the Marshall 
Center and the Center's Mississdppi Test Facility, 35 
'miles northeast of Michoud. 

NASA obtained the right to use 14 acres at the 
site. The Army may continue to use the other portion 
of the facility. NASA was given the right to construct 
docks and other facilities as neeqed. 

The basin is located at the junction of the Gulf 
Intracoastal Canal and Mississippi River Gulf outlet - 
affording easy access to connecting waterways. 

The design of the NASA dock is underway. Construc- 
tion bids are to be requested in December. Construction 

- 0 -  
r should be completed next summer. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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VISIT OF THE PRESIDENT 

~ I I 

to 

I II II 

MICHOUD OPERATIONS 
Dr. George N. Constan, Manager 

a division of 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
Dr. Wernher von Braun, Director 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
James E, Webb, Administrator 

New Orleans, Louisiana October 9, 1964 

SEQUENCE OF EVENTS 

Greetings by NASA, Chrysler, Boeing and Mason- 
Rust Representatives -- Saturn Blvd. 

Tour S-IC Manufacturing Area -- Manufacturing 
Building 

Inspect S-IC Mock-up -- Manufacturing Building 
Tour S-I and S-IB Manufacturing Area -- Manu- 

facturing Building 





MICHOUD OPERATIONS 

Th i s  government-owned Michoud p lan t  i n  New Orleans, La., was 
se l ec t ed  by the National Aeronautics and Space Administration 
f o r  t h e  f ab r i ca t ion  of l a rge  space veh ic l e  s tages .  

Michoud Operations, a s  the mammoth f a c i l i t y  has been designated, 
is  now t h e  production s i t e  f o r  t h e  g i a n t  f i r s t  s tages  of t h e  
Saturn I ,  Saturn I B ,  and Saturn V launch vehic les .  

Managed by D r .  George N, Constan, t h e  Michoud Operations i s  a 
d iv i s ion  of the George C. Marshall Space F l igh t  Center,- Hunts- 
v i l l e ,  A l a .  Marshall, the l a r g e s t  of NASA's t en  major i n s t a l -  
l a t i o n s ,  i s  d i r ec t ed  by D r .  Wernher von Braun. 

I n  t h e  Saturn program, t h e  Marshall Center works under the 
d i r e c t i o n  of NASA's  Off ice  of Manned Space F l ight .  

NASA announced s e l e c t i o n  of t h e  20-year-old Michoud Ordnance 
P lan t  on Sept.  7, 1961. Un t i l  t h a t  d a t e  t h e  f a c i l i t y  had seen 
r e l a t i v e l y  l i t t l e  use. Designed o r i g i n a l l y  i n  1942 as a ship- 
yard,  t h e  p l an t  was used b r i e f l y  f o r  t h e  manufacture of plywood 
cargo planes and later--during the Korean conf l ic t - - for  the 
manufacture of tank engines. The p l an t  remained i d l e  from Ju ly  
1953 u n t i l  i t s  s e l e c t i o n  by NASA. 

F a c i l i t i e s  

The 825-acre Michoud complex i s  loca ted  15 m i l e s  from downtown 
N e w  Orleans wi th in  t h e  c i t y  l i m i t s .  It is  bordered on the south 
by t h e  I n t r a c o a s t a l  Waterway and on t h e  nor th  by t h e  Old Gen t i l l y  
Highway which i n t e r s e c t s  U.S. Route 90. 

Three l a r g e  bu i ld ings ,  a l l  a i r -condi t ioned,  w e r e  included i n  t h e  
o r i g i n a l  complex taken over by NASA. These bui ld ings ,  now reno- 
vated and f u l l y  u t i l i z e d ,  a r e  an adminis t ra t ion  bui ld ing ,  an 
engineering bui ld ing ,  and a manufacturing bui lding.  Five addi- 
t i o n a l  major f a c i l i t i e s  have been o r  are being constructed:  a 
v e r t i c a l  assembly and hydros t a t i c  test and cleaning bui lding:  
an engineering and o f f i c e  bui lding:  a barge dock: an S - I C  s t a g e  
test  f a c i l i t y :  and an S-IC pres su re  test f a c i l i t y .  



Why Michoud 

Michoud was chosen because it of fered  t h e  government s e v e r a l  
advantages. To begin with,  f a c i l i t i e s  e x i s t e d  a t  Michoud 
which immediately meant a savings i n  land, cons t ruc t ion  and 
u t i l i t y  cos t s .  Secondly, a government-owned p l a n t ,  operated 
by con t r ac to r s ,  g ives  NASA f l e x i b i l i t y  i n  management. 

I ts  geography w a s  a considerable  f a c t o r  i n  t h e  s e l e c t i o n  of 
Michoud f o r  t h i s  operation: 

It is  l inked  by good water rou te s  with t h e  Marshall Space 
F l i g h t  Center a t  Huntsv i l le ,  A l a . ,  and with t h e  launch a rea  
a t  C a p e  Kennedy, Fla.  It is  a l s o  l inked by w a t e r  t o  t h e  
nearby Miss i ss ippi  T e s t  F a c i l i t y .  
f o r  t h e s e  l a r g e  rocke ts  i s  ou t  of t h e  quest ion except f o r  
very s h o r t  d i s tances .  

Overland t r anspor t a t ion  

The a r e a ' s  climate permits outdoor work year-around. 

The i d l e  p l a n t  m e t  m o s t  of NASA's requirements f o r  a very 
l a r g e  f l o o r  a rea  with high headroom. 

S k i l l e d  labor and e s s e n t i a l  i n d u s t r i a l  s e rv i ces  a r e  a v a i l a b l e  
i n  t h e  a rea .  

The u n i v e r s i t i e s  and c u l t u r a l  amenities of t h e  New Orleans 
a rea  h e l p  a t t r a c t  t h e  type  of s c i e n t i f i c ,  engineering, and 
managerial personnel required f o r  the  most e f f i c i e n t  opera- 
t i o n  of t h e  f a c i l i t y .  



~ i ~ h o u ~ ~ ~ n ~  longer an idle plant--ideal for the Nation's space program. 



CONTRACTOR OPERATED 

While government-owned and managed, Michoud i s  operated by 
four  p r i n c i p a l  con t r ac to r s ,  A b r i e f  desc r ip t ion  of t h e s e  
con t r ac to r s  follows : 

S-I/S-IB -~ - Chrysler  Corporation 

The Chrysler  Corporation w a s  awarded i t s  i n i t i a l  con t r ac t  by 
NASA i n  D e c e m b e r ,  1961, t o  assemble and test  t h e  f i r s t  s t a g e  
(S-I )  of t h e  Saturn I space vehic le .  A d e f i n i t i v e  con t r ac t ,  
r equ i r ing  t h e  de l ive ry  of 2 1  S-I s t a g e s  was received by Chrysler 
i n  August 1962. 

This  con t r ac t  was modified i n  November 1962, t o  r equ i r e  t h e  
Space Divis ion of Chrysler t o  b u i l d  e i g h t  S-I s t a g e s  f o r  t h e  
Saturn I and 1 2  S - I B  s t a g e s  f o r  t h e  Saturn I B  launch veh ic l e s ,  
The primary d i f f e rences  i n - t h e  two s t a g e s  i s  t h a t  t h e  S-IB 
s t a g e  w i l l  be l i g h t e r  i n  weight and w i l l  be adaptable  t o  a 
n e w  second s t a g e ,  Under t h e  change, Chrysler  w i l l  perform 
t h e  s t a g e  redesign l imi t ed  p r imar i ly  t o  reducing metal  gage 
th ickness  and e l imina t ing  research and development-type 
instrumentat ion.  There w i l l  be no s i g n i f i c a n t  change i n  
t h e  over -a l l  conf igura t ion  of t h e  s tage .  

NASA announced on O c t o  30, 1963, a rephasing of manned f l i g h t  
missions among t h e  Saturn vehic les .  P r i n c i p a l  changes included 
a c c e l e r a t i o n  of t h e  c r i t i c a l  Saturn I B  program and t h e  d e l e t i o n  
of s i x  of t h e  e i g h t  Saturn I boos ters  scheduled t o  be b u i l t  by 
Chrysler  . 
Both t h e  S-I and t h e  S-IB w i l l  be 21% f e e t  i n  diameter and 82 
f e e t  high. They a r e  powered by a c l u s t e r  of e i g h t  H-I engines,  
providing a t o t a l  of 1.5 m i l l i o n  pounds of t h r u s t .  The Saturn I 
and Sa turn  I B  veh ic l e s  w i l l  be used i n  t h e  e a r l y  phases of t h e  
Apollo program t o  o r b i t  elements of t h e  manned lunar  landing 
spacecraf t .  

The major s i t e  of Chrys le r ' s  e f f o r t  under t h e  e x i s t i n g  con t r ac t  
i s  t h e  Michoud Operations. However, s o m e  minor components a r e  
being manufactured a t  t h e  Chrysler  opera t ions  i n  Hun t sv i l l e  and 
D e t r o i t  , 



Chrysler w i l l  a l s o  conduct s t a t i c  f i r i n g  t e s t s  of Michoud- 
b u i l t  SI 'S  and S I B ' S  a t  the  Marshall Center  i n  Huntsville, 
as w e l l  as fu rn i sh  some direct engineering support t o  t h a t  
center and the  John F. Kennedy Space Center, Cape Kennedy, 
Florida. 

S-IC - Boeins ComDany 

The Boeing Company was awarded i ts  i n i t i a l  contract  by NASA 
i n  February 1962, t o  develop and manufacture the first s tage 
(S-IC) of t he  Saturn V space vehicle. A f i n a l ,  de f in i t i ve  
contract  fo r  t h i s  work was awarded t o  Boeing i n  February 1963. 

The S-IC w i l l  be t h e  first of a three-stage launch vehicle 
designed t o  carry the  three-man Apollo spacecraft  on lunar 
landing expeditions. 

The Saturn Launch Systems Branch of the Boeing Company w i l l  
bui ld  and test t en  Saturn V boosters. The f i r s t  two t o  be 
assembled w i l l  be dynamic test (S-IC-D) and f a c i l i t i e s  check- 
out (S-IC-F) stages. The remaining eight  un i t s  w i l l  be f l i g h t  
boosters. 

Measuring 33 f e e t  i n  diameter and 138 f e e t  i n  height, t h e  S-IC 
w i l l  generate 7.5 million pounds thrust .  

While t h e  majority of t he  work and a l l  f i n a l  assembly of t he  
s tages  w i l l  be accamplished by Boeing a t  t h e  Michoud Operations, 
same engineering and manufacturing support w i l l  be performed 
a t  the  contractor 's  Seattle, Wash., and Wichita, Kan., plants  
and a t  Cape Kennedy, Fla. 

The S-IC-D w i l l  be shipped t o  the Marshall Center i n  Huntsville, 
and the  S-IC-F w i l l  be barged t o  the  Kennedy Space Center  i n  
Florida. A l l  S-IC f l i g h t  stages w i l l  be shipped first t o  
Marshall 's Mississippi T e s t  Operations for  s t a t i c  f i r i n g ,  
returned t o  Michoud fo r  refurbishing, and shipped on t o  Cape 
Kennedy fo r  launching. 



E 



Computer Services - Telecomputinq Services, Inc. 
Telecomputing Services, Inc., was awarded a contract by NASA 
in January, 1963 to operate computers and data transmission 
equipment in support of the Saturn booster manufacturing pro- 
grams at the Michoud Operations. 

The contract requires Telecomputing to provide all personnel, 
facilities, equipment and materials--not otherwise furnished 
by NASA--necessary to operate two computer complexes: A sei- 
entific data processing complex to perform engineering cal- 
culations arising in the development, fabrication, and testing 
of the Saturn booster: and a management data complex to process 
the multitude of data necessary to administer the unique Michoud 
projects. 

-. 

The major portion of the work is being performed at Michoud's 
Computer Operations Office, located in Slidell, La. 

Support Services - Mason-Rust 
Mason-Rust was awarded its initial contract by NASA in December, 
1961, to provide support services to all NASA-contractor ele- 
ments at the Michoud Operations. 

Included in these services are: transportation, security, fire 
protection, photography, medical, food, supply, communications, 
custodial, plant maintenance and repair, plant engineering, 
messenger and mail, refuse disposal, reproduction and utilities. 

NASA exercised a one-year renewal option with Mason-Rust in 
July, 1962. This contract was modified in October, 1962, dele- 
gating to the contractor the responsibility for awarding, super- 
vising, coordinating and maintaining construction of facilities 
contracts at Michoud. 

A second one-year contract was awarded to Mason-Rust in July, 
1963, calling for continued provision of support services at 
the New Orleans facility. 

Mason-Rust's parent organizations are the Rust Engineering CO., 
Pittsburgh, Pa., and the Mason and Hanger-Silas Mason Co. of 
Lexington, Ky. 





SOME FACTS AND FIGURES 

27,000 N e w  Jobs : 

Michoud Employees 

Estimated Construct ion Workers 

Estimated Collateral  Indus t r i e s  '. 

Jobs Direc t ly  A t t r i b u t a b l e  

Estimated Increased Rnployment i n  
Serv ice  Indus t r i e s  ( R e t a i l  E s t a b -  
l ishments,  Wholesale Di s t r ibu to r s ,  
Etc. --60% of " jobs d i r e c t l y  
a t t r ibutable ,"  as per  Chamber of 
Commerce S t a t i s t i c s ) .  

TOTAL 

~180,000,000 i n  Salaries and Wases: 

Michoud Employees 

Construct ion Workers (Estimated 
Average Annual Wage of $6,000) 

C o l l a t  era1 Indus t r i e s  ( E s t  h a t e d  
Average Annual Wage of $7,000) 

Serv ice  Indus t r i e s  ( E s t  h a t e d  
Average Annual Wage of $5,000) 

11,500 

1,650 

5,000 

18,150 

l O , O O O  

28, 150 

$ 85,000,000 

10,000,000 

35,000,000 

50,000,000 

TOTAL $l8O,OOO, 000 



S119,5OO, 000 i n  R e t a i l  Sa les  : 

By reference  t o  t h e  1963 table published by I n t e r n a l  
Revenue, the average S ta t e  sales tax payments 
(assuming family s i z e  of 3 persons) are estimated 
as follows: 

GROUP 

Michoud 
Employees 

Construct ion 
Workers 

Col la te ra l  
I n d u s t r i e s  

Serv ice  
I n d u s t r i e s  

R e t a i l  s a l e s  

ESTIMATED ESTIMATED INDIVIDUAL 
AVERAGE WAGE SALES TAX 

$7,500 $98 

6,000 82 

7 , 0 0 0  93 

5,000 71 

an t i c ipa t ed  are estimated by mult iplying 
t h e  estimated ind iv idua l  sales t a x  by t h e  number of 
workers i n  each group, and d iv id ing  t h e  product by 2% 
with  t h e  following r e s u l t :  

GROUP 

Michoud Employees 

Construct ion Workers 

Col l a t  e r a 1  I n d u s t r i e s  

Service I n d u s t r i e s  

TOTAL $119,500,000 



The State Income Tax fo r  Michoud employees is com- 
puted by using the average tax withheld as reported 
by the  several  contractors ,  and by using an average 
amount of $20 f o r  a l l  remaining wage earners, as 
follows: 

GROUP 
ESTIMATED 

STATE INCOME TAX 

Michoud Employees $467,940 

Construction Workers 33 8 000 

C o l l  a t  era1 Industr ies  100, ooo 

Sew ic  e Industr ies  200, ooo 

TOTAL $800,940 

The Gasoline Tax Revenue is estimated by assuming 
ownership by wage earners of approximately 19,000 
automobiles which are driven approximately 12,000 
m i l e s  within t h e  S ta te ,  averaging 15 m i l e s  per  gal-  
lon of gasol ine a t  .070 t a x  per  gallon. 

Increased Tax Revenues: 

State  sales tax is  estimated by multiplying t h e  
estimated individual sales t ax  for each group by the  
number of employees i n  t h e  group t o  a r r ive  a t  a 
t o t a l  o f :  $2,388,300 

To which is added t h e  estimated 
sales tax paid on construction 
mater ia ls  : 45,500 

City and par ish s a l e s  taxes are estimated t o  be one- 
half  of t h e  S t a t e  taxes on t h e  assumption t h a t  a l l  
purchases are made i n  t h e  loca l  area. 

, 
I 1 I I 1  I I '  1 1  



60,000 Increase  i n  Population 

Assuming an average family s i z e  of 3% persons per  
wage earner ,  27,000 jobs would represent  sustenance 
f o r  94,000 persons,  It i s  est imated t h a t  about  
one-third of t h e s e  people w i l l  be l o c a l  r e s iden t s ,  
and about two-thirds w i l l  be new a r r i v a l s .  

$41,000,000 of N e w  Construction 

This is  t h e  approximate t o t a l  of cons t ruc t ion  con- 
t r a c t s  awarded thmugh J u n e  30, 1964, pe r  Michoud 
P u b l i c  A f f a i r s  Off ice. 
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NASA Michoud Operations 

( A s  of Sept.  28, 1964) 
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The Boeing Company.........o..o~....o......o...7018 
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THE SATURN PROJECT 

The Nat ional  Aeronautics and Space Administration is develop- 
ing  three heavy space veh ic l e s  under t h e  p r o j e c t  name "Saturn." 
Saturn veh ic l e s  are powerful enough t o  send payloads of many 
t o n s  i n t o  E a r t h  orbi t ,  t o  the Moon and i n t o  deep space. T h e  
main purpose of the  p r o j e c t  is t o  provide t h e  launch veh ic l e s  
for  extended manned space f l i g h t  including an expedi t ion of 
A p o l l o  a s t ronau t s  t o  the Moon b e f o r e  1970. 

The  Saturn I booster (S-I stage) develops 1.5 mi l l i on  pounds 
t h r u s t .  Seven of the veh ic l e s  have been launched t o  date, 
a l l  successfu l ly .  The  f i r s t  four,  launched over t h e  A t l a n t i c  
M i s s i l e  Range O c t .  27, 1961, A p r i l  25 and November 16, 1962, 
and March 28, 1963, carried i n e r t  upper stages i n  tests of 
the boosters. On Jan. 29, 1964, the f i f t h  Saturn I, the f i r s t  
of the  f inned Block I1 configurat ion,  w a s  launched from Cape 
Kennedy, Known as SA-5, t h e  v e h i c l e  cons i s t ed  of t h e  booster 
running a t  f u l l  power, a ' l i ve"  90,000-pound-thrust second 
stage (S-IV) and an i n e r t  payload, SA-6 and SA-7 w e r e  
launched May 2 8  and September 18, respec t ive ly .  SA-5, SA-6 
and SA-7 placed m o r e  than  37,000 pounds each i n t o  Earth orbit .  
The SA-6 and SA-7 "payloads" included early models of the 
A p o l l o  spacecraft . 

c .  

.. 

The  missions of the remaining three Saturn I f l i g h t s  are t o  
c o n t r i b u t e  t o  the development of the t w o  l a r g e r  and m o r e  
powerful Saturn rockets ,  t o  launch unmanned Apollo command 
and s e r v i c e  modules and t o  place i n t o  Earth orbit  large 
satel l i tes  t o  d e t e c t  the presence and measure the s i z e  of 
meteoroids i n  space near  Earth, 

The largest  v e h i c l e  i n  the p r o j e c t  is Saturn V which w i l l  have 
a booster producing 7.5 m i l l i o n  pounds thrus t - - f ive  t i m e s  t h a t  
of Saturn I,  The Saturn V program, begun i n  January, 1962, 
w i l l  produce the  three-stage rocket  des t ined  t o  carry the  
A p o l l o  spacec ra f t  and i ts  crew of three t o  the Moon. 





Between t h e  smallest and l a r g e s t  is the t h i r d  Saturn vehic le ,  
t h e  IB, which w i l l  c o n s i s t  e s s e n t i a l l y  of t h e  Saturn I boos ter  
(S-IB) and t h e  Saturn V t h i r d  s t a g e  (S'-IVB) . Using t h e  2 O O , O O O  
pound-thrust S-IVB increases  Saturn I payload c a p a b i l i t y  50 
percent  whi le  avoiding t h e  cost of a new development program. 
The Saturn I B  w i l l  p l a c e  1 7  tons  of  payload i n t o  l o w  Earth 

I. orbit ,  compared with up  t o  11 tons  f o r  Saturn I. The  Saturn 
I B  w i l l  be used i n  e a r l y  phases of the Apollo program, 
including manned missions i n  Earth orbit .  *. 

The Saturn V 

The need f o r  a v e h i c l e  much l a r g e r  than  Saturn I w a s  established 
when t h e  l a t e  Pres ident  Kennedy set  as a na t iona l  goa l  a manned 
luna r  landing before 1970. NASA, a f t e r  s e v e r a l  months of 
ex tens ive  s t u d i e s ,  announced on January 10, 1962, t h a t  t h e  
Marshall Center had been assigned the t a s k  of developing the  
Saturn V--a g o l i a t h  which would be about 360 f e e t  t a l l ,  wi th  
Apollo payload. 

The  advanced rocket w a s  to be i n  three s tages ,  t h e  first (boos ter )  
having 7.5 m i l l i o n  pounds thrus t - - f ive  t i m e s  t h a t  of Saturn I. 
The rocket ,  t o  weigh more than s i x  m i l l i o n  pounds a t  l i f t o f f ,  
could p u t  a payload of 1 2 0  tons  i n t o  Earth o r b i t  or send 45 
t ons  t o  the Moon. This was t h e  power needed t o  h u r l  t h e  Apollo 
spacec ra f t  t o  the Moon for  a manned landing using the  luna r  
o r b i t a l  rendezvous technique . 

The Marshall C e n t e r  and Boting Co. are designing and developing 
t h e  Sa tu rn  V booster, o r  S-IC stage.  It w i l l  be 138 f e e t  long 
and 33 feet i n  diameter. The  c y l i n d r i c a l  booster has sepa ra t e  
p rope l l an t  tanks  with a capac i ty  of about 4#400#000 pounds. 
Sect ion l i n e s  from t h e  forward l i q u i d  oxygen tank w i l l  pass  
through tunnels  i n  the f u e l  tank t o  t h e  engines. Dry weight 
of t h e  s t a g e  w i l l  be about 280,000 pounds. The tanks w i l l  be 
c y l i n d r i c a l  segments with dome-dhaped end bulkheads. Both 
tanks  w i l l  have b a f f l e s  t o  con t ro l  l i q u i d  s losh ing  a t  a l l  l e v e l s .  

i 
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The propulsion system w i l l  use  f i v e  F-1 engines. The F-1, 
developed by t h e  Rocketdyne Divis ion of North American Aviation, 
has  been s t a t i c  f i r e d  a t  f u l l  t h r u s t  (1.5 mi l l i on  pounds) f o r  
f u l l  f l i g h t  dura t ion  (about 2+ minutes) .  Production engine 
d e l i v e r y  has begun. 

Four engines a r e  mounted on a 364-inch diameter r i n g  w i t h  t he  
pumps inward. One engine is r i g i d l y  mounted on the s t a g e  
c e n t e r l i n e .  The f o u r  outboard engines, shrouded t o  p ro tec t  
them from ex te rna l  aerodynamic loadings,  w i l l  gimbal f o r  con- 
t r o l  purposes. 

The l i q u i d  oxygen system w i l l  be pressur ized  by gaseous oxygen 
generated by engine-coupled hea t  exchanges , and the  f u e l  
system by h e l i u m  i n  l i q u i d  form i n  pressur ized  conta iners .  

Boeing has  a con t r ac t  t o  produce e i g h t  f l i g h t  u n i t s  and two 
ground tes t  u n i t s  a t  the  Michoud Operations i n  New Orleans. 
The Marshall Center w i l l  assemble t w o  ground tes t  u n i t s  and 
two f l i g h t  vehic les .  MSFC and Boeing w i l l  t e s t  t h e  boosters 
a t  Marshall and its Miss i ss ippi  T e s t  Operations. 

The  Space and Information Systems Division of N o r t h  American 
Aviation, Inc.  is developing t h e  second (S-11) s tage .  It w i l l  
be about  82 f e e t  long and 33 feet i n  diameter w i t h  a pro- 
p e l l a n t  capac i ty  of 930,000 pounds. The c y l i n d r i c a l  s t a g e  
w i l l  have an in su la t ed  common bulkhead sepa ra t ing  the  l i q u i d  
oxygen tank  and the forward l i q u i d  hydrogen tank. 

The propuls ion system w i l l  u se  f i v e  5-2  engines, a l s o  under 
development by Rocketdyne, which w i l l  g ive  t he  s t a g e  a t o t a l  
t h r u s t  of 1,000,000 pounds. Foqr gimbaling engines w i l l  be 
placed i n  a square p a t t e r n  with the  f i f t h  engine f ixed  r i g i d l y  
i n  t he  center .  

The v e h i c l e  instrument u n i t ,  loca ted  forward of t h e  t h i r d  s t age ,  
w i l l  provide t h e  primary guidance and control s i g n a l  f o r  t h e  
s tage.  Stage design w i l l  incorpora te  provis ions f o r  automatic 
checkout. 
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S-I1  s t a t i c  t e s t i n g  w i l l  be conducted a t  Rocketdyne's Santa 
Susana, C a l i f  m 8  f a c i l i t y  and a t  the  Miss i ss ippi  T e s t  Operations. 

The c o n t r a c t o r  w i l l  f u rn i sh  t h e  S-I1 complete w i t h  i n t e r s t a g e  
t o  the  S- IC .  The sepa ra t ion  scheme inc ludes  a s h o r t  coas t  
p r ior  t o  S-I1 engine ign i t i on .  Retrorockets on the S-IC w i l l  
offset  t h r u s t  decay, and u l l a g e  rockets of the S-I1 w i l l  a s su re  
proper  S-I1 p rope l l an t  s e a t i n g  p r i o r  t o  engine ign i t i on .  

S-IVB 

The Douglas A i r c r a f t  Co. was given the  prime development con- 
t rac t  for  the t h i r d  s t a g e  (S- IVB)  of the  Saturn V due  t o  
Douglas  experience w i t h  the  S - I V  s tage .  

The S-IVB w i l l  be about 2135 f e e t  i n  diameter and about 58 
f e e t  long. 
p e l l a n t  which includes an allowance f o r  boi l -of  f during o r b i t a l  
coast . 

The tankage can hold  about 230,000 pounds of pro- 

The s t a g e ' s  5-2 engine w i l l  be gimbaled f o r  p i t c h  and yaw 
con t ro l .  Auxi l ia ry  propulsion systems w i l l  provide a t t i t u d e  
c o n t r o l  during coast. The engine is c u t  off when the s t a g e  
e n t e r s  a "parking orbi t"  of the Earth. It is  re - igni ted  a t  
a p r e c i s e  i n s t a n t  t o  inc rease  s t a g e  speed, break it from o r b i t  
and send it on i t s  way to t h e  Moon. 

Provis ions for  automatic checkout w i l l  be incorporated i n  
t h e  b a s i c  s t a g e  design f o r  manufacturing, tes t  and launch check- 
out .  This fea tu re ,  when coupled w i t h  c e r t a i n  c a p a b i l i t i e s  f o r  
the  forward instrument u n i t ,  w i l l  provide f o r  o r b i t a l  monitor- 
ing  of the  s t a g e  condi t ions.  

Instrument Unit 

.- 

The instrument u n i t  ( I U )  of t h e  Saturn V is made up of s i x  
major systems, t h e  s t r u c t u r a l ,  environmental, guidance-control, 
measuring-telemetry, radio frequency and e l e c t r i c a l  . 



The I U  employs advanced design techniques i n  c i r c u i t r y  and 
packaging, h igh ly  miniatur ized components i n  the d i g i t a l  
computer, gyros and acclerometers of extremely high p rec i s ion  
i n  t h e  s t a b i l i z e d  platform, and redundant modular c i r c u i t s  
t o  improve r e l i a b i l i t y .  

Functions of the I U  i nc lude  guidance and c o n t r o l  of the vehicle, 
command and sequencing of v e h i c l e  funct ions,  i n s e r t i o n  i n t o  
orbit ,  i n j e c t i o n  of the  S-IVB, IU and Apollo spacec ra f t  i n t o  

t h e  command-service module u n i t ,  and execution of manuevers 
t o  remove t h e  S-IVB and I U  from t h e  spacec ra f t  path.  

1 .  

a .  lunar  t r a n s f e r  t r a j e c t o r y ,  s t a b i l i z a t i o n  during turnaround of 

Transportat ion 

The s i z e  of Saturn rocke ts  p re sen t s  unique t r a n s p o r t a t i o n  
problems. M o s t  of the s t a g e s  are too l a r g e  f o r  conventional 
highway, r a i l  or a i r  movement. Spec ia l  barges  move t h e  u n i t s  
produced a t  Hun t sv i l l e  t o  t h e  launching s i t e  v i a  t h e  Tennessee, 
Ohio and Miss i s s ipp i  Rivers,  the  Gulf of Mexico and i n t r a c o a s t a l  
waterways t o  Cape Kennedy on t h e  east coas t  of F lor ida ,  a 
d i s t a n c e  of m o r e  than 2,200 m i l e s ,  

The same system w i l l  be used f o r  moving t h e  u n i t s  produced a t  
Michoud t o  t he  tes t  s i t e  i n  Miss i s s ipp i  and t o  the  F lo r ida  
launching si te.  The s t a g e s  produced on t h e  w e s t  coas t  w i l l  
be moved by water  v i a  t h e  Panama Canal, 
s i n g l e  F-1 engines and o t h e r  smal le r  items a r e  t ranspor ted  
by  s p e c i a l  modified a i r c r a f t  . 

The S - I V  s t age ,  
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c c Public Affairs Office May 18, 1965 
George C. Marshal l  Space Flight Center 
National Aeronautics and Space Administration 
Huntsville, Alabama 

IMMEDIATE RELEASE 

Phone: 876-1102, 876-1959 
(Charles  Kurtz - Fayetteville, Tenn. 433-4958) Release No. 65-125 

HUNTSVILLE, Ala. - -  The NASA-Marshall Space Flight Center has 

awarded a contract  to the Pi t tman Construction Co. , New Orleans,  La. 

for  building a contractor se rv ice  building at the Michoud Operations in 

New Orleans. 

Pi t tman Construction won the contract  with a bid of $1,964, 879. 

Support contractor personnel at the Saturn booster manufacturing 

plant will  use  the new NASA structure .  

The "L" shaped building - -  portions of it will  be two s tory  - -  will  

house severa l  functions including medical, reproduction, fire and 

photographic departments.  There will  a l so  be a communications a r e a  and 

a n  automotive repa i r  a r ea .  

The automotive r epa i r  shop and fire department wi l l  be housed in the 

s t ruc ture ts  one-story portion. 

buildingcs two-story section. 

The other departments will be in the 

There will  be a total  of about 74,000 square 

feet  of floor area in the s t ructure ,  

will  be brick. 

Outside walls of the two story s t ruc ture  

The automotive shop will  have metal  siding. 

Construction is expected to be completed in about a year.  

Michoud Operations was opened by NASA more  than three yea r s  ago. 

Boeing Co. and Chrys le r  Corp, build Saturn V and Saturn IB boosters  

there  under the direction of the Marshal l  Center.  

# # #  
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-- TE3MINti'l"ION _- -- ._ __-_. OF PARKING ON THE GSA LOT AT 7TH & D STREETS, S. W. 

'l'hc~ !;e:icr d l  Services Administration has  advised NASA and other agencies  using 
thc (;SA 1,dKki;l.J Lut a t  7th and D Streets 
site wi l l  begin shortly. 

S .  W .  , that  building construction on the 

T b e  ccntract w i t h  Palking Management Incorporated, operator of the lot, termih 
nates  a t  close of husiness  July 14, 1965--the las t  day of the current permit period. 
Arrangements have been made, however, to continue parking after this date on a 
weekly basis d~ the rate of $1.25 per week (for permit holders) until the contractor 
actually needs the site. 

t 

Noticr: o f  f inal  closing of the lot will be  posted at the lot entrance at least one .- 
t 

week i n  ;?dvmce of t h e  closing date. 

A sludy is being made to determine the availability of other parking facilities 
in the Southwest a r ea ,  Headquarters personnel will be advised if  and when such 
a r r s n y c m e r i t s  are made. 

, 

TRAINING I N  T H E  PREPARATION OF NASA MANAGEMENT ISSUANCES SCHEDULED 

A series of training sbss ions  designed for clerical and secretarial  personnel who 
prepare NASA management i ssuances  will be conducted at NASA Headquarters. Divi- 
sion directors (or comparable authority) should designate  those employees who are 
involved i n  the clerical  preparation of management i ssuances .  Instruction will be 
provided by*Miss Eleanor G . Borella Administrative Services Division; each class 
will l as t  approximately one hour. 

4 
Schedule is as follows: 

Tim e Location Date - 
July 14 9:oo US31 ' 

6 US31 7 4  , '. 
1 i. 

10:30 , I  

July 1 5  9:oo 82206 



Date 

July 20 

- 

July 2 2  

9:oo 
10:30 

B2206 
82206 

(A make-up class: its t ime  and location 
will  depend on the number and location 
of employees involved * )  

hc.. c ldss  will be limited 3 30 participants. Nominations should be submitted 
i n  writing to BH/Office of Employee Development, a t  least 3-work days prior t o  each  
cldss. For additional information, call code 128, extension 22361 

TITLE CHaNGES AT MISSISSIPPI TEST, MICHOUD AND WHITE SANDS 

The Administrator recently approved changes in  the names of NASA entit ies 
as follows: 

r' 

Old Desiqnation New De signa tion 

Miss i ss ippi  Test Operations 
Michoud Operations 
MSC White Sands Operations 

Mississ ippi  Test  Facility 
M ichoud Assembly Facility 
White Sands Test Facility 

,@ CORRECTION TO WEEKLY BULLETIN NO. 1 2  --ESTABLISHMENT OF 
GSA S U B  MOTOR POOL AT LOS ANGELES INTERNATIONAL AIRPORT -. 

Official duty travelers desiring GSA vehicles must call GSA on: 

a *  -_ FTS: Area Code 213, telephone 670-5460s 

b.  Commercial line: Area Code 213, telephone 670-1266, 

Vehicles may be pickQd up or returned t o  the GSA Motor Pool Office, 
Building #6 which is the Consolidated Carriers Building, Los Angeles Inter- 
national Airport, Room 21  6. 

REQUESTS FOR PHOTOGRAPHIC SERVICES 

Q 
Except for the Office of Public Information photographic requirements, all 

other Headquarters Office requirements for photographic reproduction should be 
I r, 

f submitted to  Administrative Services Division (Code BAX) 

GSI BARBERSHOP OPENS IN FOB 10A ..> . 

A GSI barbership, at which bervices are provided by appointment only, is 
now open in  FOB 10A, 800 Independence Avenue, S. W. Appointments may be 



Public Affairs Office 
George C. Marsha l l  Space Flight Center 
National Aeronautics and Space Administration 
Huntsville, Alabama 

Phone: 876-1102, 876-1959 
(Joe  Jones - residence 852-8847) 

October 15, 1965 

Immediate Release  

Release No. 65-263 

HUNTSVILLE, Ala. --Two construction contracts  totaling $1,665,348 

have been awarded by the NASA-Marshall Space Flight Center ,  Huntsville, 

Alabama, for  r e p a i r  of buildings damaged a t  i t s  Michoud Assembly ,Facil i ty 

in  New Orleans by Hurr icane Betsy. 
-/ 

Tri-State  Roofing Co. , Knoxville, Tenn. , under a $534,817 contract  

wi l l  complete r epa i r  of roofing darnage a t  the Satarn booster  production s i t e  

by Jan.  15, 1966. 

J. A. Jones Construction Co. , Charlotte,  N. C. w a s  awarded $1,  130, 531 

contract  to make all other necessa ry  r epa i r s ,  including s t ruc tura l ,  e lectr ical ,  

and g lass  damage. Jones is expected to  complete this  work by Feb .  11, 1966. 

Both cont rac tors  began emergency r e p a i r s  Sept. 13, t h ree  days following 

Hurr icane Betsy 's  des t ruc t ive  sweep through the New 0 r l e a n s . a r e a .  

Damage to  the Michoud installation, however, has  not se r ious ly  affected 

the production schedules of the giant Saturn IB and Saturn V f i r s t  s tages  to  be 

used in  the Apollo manned lunar  landing program.  

# # # #  
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Public Affairs  Office Decemoer 21, 1965 
George C.  Marshal l  Space Flight Center  
National Aeronautics and Space Administration 
Huntsvil le,  Alabama 

IMMEDIATE RELEASE 

Phone: 875-1102. 876-1959 
(Joe  Jones - residence 852-8247)  I /  Release No. 65-4310 

Also Released in New Or leans ,  
La. 

', 
La, - -The  National Aeronautics and Space Administration 

has  selected the Range Systems Division of Ling-Temco-Vought; Inc. , Dallas:  

Texas ,  for  f inal  negotiations to provide computer support  s e rv i ces  for  the 
- - ....-. __ 

i, Michoud Assembly ew Or leans .  La. 
,--- 

--e *--. __uI I -, - 
A cost-plus  - award - fee  cont rac t  will  be negotiated for  a one-year  per iod 

with provisions for t h ree  consecutive one-year  renewals .  Cost for  the f i r s t  

yea r  is es t imated to  exceed $1.5 million. The se rv ices  will  be per formed a t  the 

main Mi houd plant and a t  its Computation Office in Slidell.  La. They include 

operation and maintenance of some 20  digital and analog computers ,  a data 

t ransmiss ion  sys t em,  a data reduction sys t em and re la ted  electronic  equipment. 

These se rv ices  a lso wil l  support  the Mississ ippi  Tes t  Facil i ty in Hancock 

County: Miss .  The work  w i l l  r equ i r e  approximately 200 personnel .  

Michoud, a facility of the Marsha l l  Space Flight Center ,  Huntsvil le,  A l a . ,  

is a production and a s sembly  s i te  for  f i r s t  s tages  of the Saturn IB and Saturn V 

launch vehicles to be used in the Apollo program.  

a l s o  under Marsha l l  Center ,  is the s i te  for  ground testing f i r s t  and second 

s tages  of the Saturn V vehicle. 

The Mississ ippi  Tes t  Faci l i ty ,  

L T V  w a s  one of t h ree  companies which submitted proposals  to the Marshall 

Center .  



N E W NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 

WO 2-4155 
TELS' W O  3-6925 

~~ ~ 

FOR RELEASE: IMMEDIATE 
DECEMBER 21, 1965 

RELEASE NO: 65-386 

LTV TO PROVIDE 

COMPUTER SERVICES 

AT MICHOUD 

The National Aeronautics and Space Administration has 

selected the Range Systems Div., Dallas, of Ling-Temco-Vought 

for final contract negotiations t o  provide computer support 

services for the Michoud Assembly Facility, New Orleans. 

A cost-plus-award-fee contract will be negotiated for a one- 

year period with provisions for three consecutive one-year re- 

newals. 

million. 

Cost for the first year is expected to exceed $1.5 

The services will be performed at the main Michoud plant 

and at the computation office near Slidell, La. They include 

operation and maintenance of some 20 digital and analog com- 

puters, a data transmission system, a data reduction system 

and related electronic equipment. 

These services also will support the Mississippi Test 

Facility in Hancock County, Miss. 

approximately 200 personnel. 

The work will require 

-more- 

12/21/65 



Michoud, a f a c i l i t y  o f  NASA's Marshall Space F l igh t  Center, 

Huntsvi l le ,  Ala., i s  a production and assembly s i t e  f o r  first 

s tages  of  the Saturn 1B and Saturn V launch vehic les  t o  be 

used for the Apollo program. The Miss i ss ippi  Test  F a c i l i t y ,  

a lso under the  Marshall Center, i s  the s i t e  for ground t e s t i n g  

f i r s t  and second s tages  of  the  Saturn V vehicle .  

LTV was one o f  t h ree  companies which submitted proposals 

t o  the Marshall Center. 

-End - 



Public Affairs Office 
George C. Marshal l  Space Flight Center  
Ngtional Aeronautics and Space Administration 
Huntsville, Alabama 

December 8 ,  1966 

IMMEDIATE RELEASE 

Phone: 876-1102, 876-1959 
(Joe Jones - residence 852-8847) 

e 
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NEW ORLEANS, La. - -  The National Aeronautics and Space Administration 

Release No. 66-292 

Also Released in New 
Or leans ,  Louisiana 

bas exerc ised  the first of th ree  one-year  renewal options with the Range Systems 

emco-Vought to provide computer support  se rv ices  for  the 

sembly Facility. 

The new $2,758,179 extension of Ling-Temco-Vought's (LTV) basic  cos t -  

plus -award-fee contract  was awarded by Michoud's parent  organization, the 

George C. Marshal l  Space Flight Cen te r ,  Huntsville, A la .  The contract ,  which 

will  continue in force until January 8 ,  1968, increases  the total value of LTV's 

contract  to $5,192,941. 

The Dallas,  Texas ,  based firm was originally selected in December,  1965, 

to provide computer se rv ices  at the Michoud installation in New Orleans and a t  

i ts  Computer Operations Office in nearby Slidell,  La. 

The serv ices  include operation and maintenance of some 20 digital and 

analog computers ,  a data t ransmiss ion  sys tem,  a data reduction sys t em and 

related electronic s equipment. 

LTV, current ly  employing about 230 personnel,  a lso provides support  

se rv ices  for  NASA's Mississippi Tes t  Facil i ty,  Bay St. Louis ,  Miss.  

MOR E 
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Michoud is the assembly s i te  fo r  the Uprated Saturn I and Saturn V f i r s t  

s tages ,  designed for use in the Apollo manned lunar landing pzogram. The 

Mississ ippi  Tes t  Facil i ty,  also a branch of the Marshal l  Center ,  i s  the s i te  

f o r  ground-testing first and second stages of the Saturn V space vehicle. 

# # #  



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Huntsville, Alabama 

Phone: 876-1102, 876-1959 
(Joe Jones - residence 852-8847) 

' 

January 10, 1967 

IMMEDIATE RELEASE 

Release No. 67-6 

HUNTSVILLE, Ala.  - - The National Aeronautics and Space Administration 

has  exerc ised  a one-year renewal option valued at $10,451,092 with the f i r m  of 

Mason-Rust for  continued provision of support se rv ices  at NASA's Michoud 
w 

Assembly Fa- Orleans.  

The extension of Mason-Rust's basic  cost-plus -award-fee contract  was 

awarded he re  by Michoud's parent  organization, the NASA-George C. Marshal l  

Space Flight Center.  It br ings the f i rm ' s  accumulative contract  figure a t  

Michoud since March 1, 1965, to $32,986,428. 
I 

This extension w i l l  continue in force through December 31, 1967. 

Since its initial selection by NASA in December,  1961, Mason-Rust has  

furnished common serv ices  to  both contractor  and government elements operating 

at the main Michoud complex in New Orleans and at its Computer Operations 

Office in nearby Slidell, La. 

Michoud i s  the assembly site of the Uprated Saturn I and Saturn V first 

s tages ,  designed for use in the Apollo manned lunar landing program. 

Support se rv ices  under this contract  include transportation and port  

operations,  securi ty  and safety,  fire protection, photography, medical,  food, 

supply, messenger  and mail ,  communications, custodial, plant maintenance 

and r epa i r ,  reproduction and documentation. 



-2 - 

Mason-Rust, now employing 836 persons ,  is a joint venture of the Rust  

Engineering Go. , Pittsburgh, Pa. , and the Mason and Hangar -Silas -Mason 

Go., Lexington, Ky. 

# # #  
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Public Affairs Office December 22,  1967 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center ,  Alabama 

Phone: 876-1102, 876-1959 
(Joe Jones - residence 852-8847) Release 67-246 

IMMEDIATE RELEASE 

Also re leased  in New 
Orleans 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National Aeronautics 

and Space Administration has  exercised a one-year renewal option valued at 

$8,990,826 with the f i r m  of Mason-Rust for  continued provision of se rv ices  

at NASA-Michoud Assembly Facil i ty in New Orleans.  

Mason-Rust's basic cost-plus -award-fee contract  w a s  awarded by Michoud's 

The extension of 
0 

parent  organization, the NASA-Marshall Space Flight Center he re .  It br ings 

the f i r m ' s  accumulative contract  f igure at Michoud since March 1, 1965 to  

$39,073,652. 

This extension w i l l  continue in force  through December 31, 1968. 

Since its initial selection by NASA in 1961, Mason-Rust has  furnished 

common serv ices  to contractor elements operating at the main Michoud 

complex in New Orleans and at i t s  Computer Operations Office in nearby 

Slidell, La. 

\ 
Michoud is the assembly s i te  of the Uprated Saturn I and Saturn V first 

stages designed for  use in the Apollo manned lunar landing program. 
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Services under this contract  include transportation and por t  operations,  

safety and securi ty ,  f i r e  protection, photography, medical, .  food, supply, 

messenger  and mail ,  communications, custodial, plant maintenance and 

r e p a i r ,  reproduction and documentation. 

Mason-Rust is a joint venture of the Rust Engineering Co., Pittsburgh, 

Pa., and the Mason and Hangar-Silas Mason Co . ,  Lexington, Ky. 

# # #  
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SHUTTLE CONTRACTOR SELECTION 

FOR RELEASE: 

July 2 6 ,  1972 
IMMEDIATE 

.. 

. 

The National Aeronautics and Space Administration today 

s&lected the Space Division of North American Rockwell 

Corporation of Downey, Calif., for negotiation of a con- 

tract t o  begin development of the Space Shuttle System. 

As prime contractor, North American Rockwell Corporation 

will be responsibIe for design, development, and production 

of the orbiter vehicle and for integration of all elements 

of the Space S h u t t l e  System. 

- more - 

July 26, 1972 

. 
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The c o n t r a c t  w i l l  be awarded on a cost reimbursement  

b a s i s  p l u s  f i x e d  and award f e e s .  The c o n t r a c t o r l s  p r o p o s a l  

estimates t h e  cost of o r b i t e r  development and s h u t t l e  

i n t e g r a t i o n  a t  $ 2 . 6  b i l l i o n  o v e r  a p e r i o d  of  a b o u t  s i x  

y e a r s .  The c o n t r a c t o r ' s  estimate of t h e  cost  of  tlTe f i r s t  

increment  c o v e r i n g  a p e r i o d  of approx ima te ly  t w o  y e a r s  i s  

$540  m i l l i o n .  
4 

O t h e r  major e l e m e n t s  of the Space S h u t t l e  System w i l l  - 
i n c l u d e  t h e  Space S h u t t l e  Main Engine,  a 470,000-pound-thrust  

hydrogen-oxygen e n g i n e  a l r e a d y  under  c o n t r a c t  t o  t h e  Rocketdyne 

D i v i s i o n  of Nor th  American Rockwell C o r p o r a t i o n ;  a l a r g e  

e x t e r n a l  hydrogen and oxygen t a n k ;  and tw in  so l id  r o c k e t  
1 

b o o s t e r s .  

The e x t e r n a l  t ank  and t h e  s o l i d  r o c k e t  b o o s t e r s  are 

p lanned  t o  be p rocured  by NASA when Space S h u t t l e  Systems 

e n g i n e e r i n g  by t h e  p r iwe  c o n t r a c t o r  h a s  p r o g r e s s e d  s u f f i -  

c i e n t l y  t o  e n a b l e  NASA t o  s o l i c i t  c o m p e t i t i v e  p r o p o s a l s  for  

these sys tem e l e m e n t s .  The p lanned  s i t e  f o r  assembly o f  3 

t h e  t a n k s  i s  t h e  - 
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S e l e c t i o n  was made hy  NASA A d m i n i s t r a t o r  James C.  F l e t c h e r  

f o l l o w i n g  an  i n t e n s i v e  e v a l u a t i o n  by NASA of  p r o p o s a l s  sub- 

m i t t e d  by f o u r  major a e r o s p a c e  c o r p o r a t i o n s :  Grumman A e r o -  

s p a c e  C o r p o r a t i o n ;  Lockhecd Missi1.e~ and Space C o . ,  I n c . ;  

McDonne 1 1-Doug 1 as  Corpora t i o n  ; and North Ameri can’*’Rockwe 11 

C o r p o r a t i o n .  A l l  four f i r m s  had p a r t i c i p a t e d  i n  e x t e n s i v e  

s y s t e m  d e f i n i t i o n  s t u d i e s  which were completed i n  February  

o f  t h i s  y e a r .  
L 

P r o p o s a l s  were r e c e i v e d  from them i n  mid-May, 

and a n a l y s i s  and e v a l u a t i o n  of t h e  p r o p o s a l s  w a s  carried o u t  

o v e r  a two-month p e r i o d  by an e v a l u a t i o n  boa rd  and s u p p o r t i n g  

teams t o t a l l i n g  4 1 6  peop le  drawn from e i g h t  NASA C e n t e r s  

\ and from t h e  U.S. A i r  Force. 

O v e r a l l ’  program nanagement r e s p o n s i b i l i t y  f o r  t h e  

Space S h u t t l e  Sys tem wikhin  NASA has been a s s i g n e d  by 

t h e  O f f i c e  of Manned Space Flight t o  t h e  Manned S p a c e c r a f t  

C e n t e r ,  Houston, Texas.  

Project  o f f i c e s  w i l l  be  a t  t h e  Manned S p a c e c r a f t  C e n t e r  

f o r  t h e  o r b i t e r  v e h i c l e ;  a t  t.he M a r s h a l l  Space F l i g h t  C e n t e r ,  

H u n t s v i l l e ,  A l a . ,  f o r  t h e  s h u t t l e  main e n g i n e ,  t h e  e x t e r n a l  

t a n k ,  and t h e  s o l i d  rocket  baosters; and a t  t h e  Kennedy 

Space C e n t e r ,  F l a . ,  for  t h e  l aunch ,  l a n d i n g ,  and tu rn -a round’  

o p e r a t i o n s .  
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Employment g e n e r a t e d  by t h e  o r b i t e r  development  and  

s h u t t l e  i n t e g r a t i o n  p o r t i o l i  of t h e  s h u t t l e  p r o j e c t  w i l l  b u i l d  

UP t o  a maximum of rough ly  1 5 , 0 0 0  by 1975 and 1976,  and 

w i l l  g r a d u a l l y  d e c r e a s s  t h e r e a f t e r .  I t  is  n o t  p o w i b l e  a t  

t h i s  t i m e  t o  d e f i n e  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  of t h i s  

employment because  a very, s u b s t a n t i a l  p o r t i o n  of t h e  work w i l l  

be carried o u t  under  s u b c o n t r a c t  t o  f i r m s  as y e t  n o t  selected 

by t h e  pr ime c o n t r a c t o r .  I t  i s ,  however, a r e a s o n a b l e  p re -  

d i c t i o n  that  t h e  F a r  West; w i l l  per form somewhat less t h a n  

h a l f  of the ’work ,  w i t h  t h e  remainder  b r o a d l y  d i s t r ibu ted  
1 

g e o g r a p h i c a l l y  among t h e  v a r i o u s  r e g i o n s  of t h e  c o u n t r y .  

The Air Force  h a s  been a c t i v e l y  i n v o l v e d  i n  t h e  Space 

S h u t t l e  d e f i n i t i o n  s t u d y  phase  and w i l l  m a i n t a i n  an active 

in t e re s t  d u r i n g  t h e  d e s i g n  and development  p e r i o d  a8 a 

prospective major u s e r  of t h e  Ssace S h u t t l e .  
- 

The Space S h u t t l e  w i l l  be developed  over t h e  n e x t  s i x  

y e a r s .  H o r i z o n t a l  t e s t  f l i g h t s  are  p lanned  t o  b e g i n  i n  1976., 

and manned o rb i t a l  tes t  f l i g h t s  are s c h e d u l e d  i n  1978. The 

- more - . 
” 

I 
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\ 

complete  S h u t t l e  sys tem i s  t o  b e  o p e r a t i o n a l  by 1980. 

The Space S h u t t l e  w i l l  b e  t h e  f i r s t  r e u s a b l e  space 
.. 

v e h i c l e .  

l i k e  v e h i c l e  c a p a b l e  of l a n d i n g  on c o n v e n t i o n a l  runways. 

The o r b i t e r  stage w i l l  b e  a del ta -winged  a i r p l a n e -  

It 
c 

w i l l  have a c a r g o  compartment measuring about 1 8  meters 

( 6 0  f e e t )  i n  l e n g t h  and 4 . 5  meters (15 feet) i n  diameter, 

and w i l l  be  able t o  p l a c e  29,500 k i log rams  ( 6 5 , 0 0 0  pounds) 

y i n  a 185-ki lometer  (100-nau t i ca l -mi l e )  due East o r b i t .  

The orbi te r  will be boos ted  i n t o  space t h rough  the 

s imul t aneous  o p e r a t i o n  of t h e  s o l i d - p r o p e l l a n t  booster 

rockets and the orbiter s t a g e  h i g h - p r e s s u r e  l i q u i d  oxygen- 

l i q u i d  hydrogen m a i n  e n g i n e s .  The b o o s t e r  r o c k e t s  w i l l  

detach a t  a n  a l t i t u d e  of abou t  40  kilometers ( 2 5  m i l e s )  and 

descend into the ocean to  be recove red  and r e u s e d .  The 

o r b i t e r ,  under  i t s  own power, w i l l  continue i n t o  low E a r t h  

o r b i t .  

The Space S h u t t l e  w i l l  be a b l e  t o  p l a c e  sa te l l i t es  i n  

o r b i t ;  r e t u r n  sa te l l i t es  from o r b i t ;  p e r m i t  in-orbit repair 

"and  Servicing of s a t e l l i t e s ;  deliver p r o p u l s i v e  s t a g e s  and 

- mor0 - 
I I I I 1  I I I1 
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sa t e l l i t e s  t o  l o w  E a r t h  o r b i t ,  and  conduc t  s h o r t - d u r a t i o l l  

s c i e n c e  and a p p l i c a t i o n s  m i s s i o n s  w i t h  s e l f - c o n t a i n e d  ex- 

* per imen t s  i n  l o w  Earth o r b i t .  

The  Space S h u t t l e  w i l l  be employed as a n  o p e r a t i o n a l  

sys tem by both NASABnd t h e  Department of Defense.  Pr imary 

o p e r a t i o n a l  s i tes f o r  the Space S h u t t l e  w i l l  be t h e  Kennedy 

Space C e n t e r  i n  Flor ida and Vandenberg A i r  Fo rce  Base i n  

Y C a l i f o r n i a .  

- end - 

c 
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(Phone: 205/453--0034) 

RELEASE NO: 73-64 

NASA ASKS PROPOSALS FOR SHUTTLE EXTERNAL TANK 

Upon R e c e i p t  
4. 

Y 

The N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  released 

t o  i n d u s t r y  t o d a y  a "Reques t  f o r  P r o p o s a l s "  (RFP) f o r  d e s i g n ,  

development  and p r o d u c t i o n  of t h e  Space S h u t t l e  e x t e r n a l  t a n k .  

1.9 

Companies i n v i t e d  t o  b i d  were McDonnell Douglas A s t r o n a u t i c s  W r $ $  

4 %  
<a , , *  0 

C o . ,  The Boeing Company, C h r y s l e r  Corp. and Martin Marietta 

* Aerospace.  

T h i s  i s  t h e  t h i r d  major procurement  f o r  N A S A ' s  Space S h u t t l e .  

The two i n i t i a l  c o n t r a c t s ,  f o r  t h e  O r b i t e r - S y s t e m s - I n t e g r a t i o n  

and for t h e  main e n g i n e ,  went t o  Rockwell I n t e r n a t i o n a l  Corp. 

-moreT 

A p r i l  2, 1973 
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The e x t e r n a l  t a n k ,  c a r r y i n g  l i q u i d  oxygen and l i q u i d  hydrogen,  

w i l l  be 27  fee t  i n  diameter and 158 feet long. I t  w i l l  c a r r y  

1.5 m i l l i o n  pounds of p r o p e l l a n t .  

Tanly6ssembly w i l l  be a t  t h e  M a r s h a l l  Space F l i g h t  Cen te r ' s .  I 
1 ".. .C '-\ 1 

Assembly F a c i l i t y  a t  N e w  O r l e a n s .  T h e  RFP w a s  r e l e a s e d  
-'e-@-------"--".-' 

€dom t h e  Marshall C e n t e r  a t  H u n t s v i l l e ,  A l a . ,  t h e  NASA c e n t e r  1 1  
i 

i' 
( r e s p o n s i b l e  f o r  management of t h e  c o n t r a c t .  

~ R E € ~ ' & - w i l l  t c o n s i s t  of a manned r e u s u a b l e  O r b i t e r  

mounted piggyback a t  l a u n c h  on t h e  l a r g e  expendab le  e x t e r n a l  t a n k .  

Two r e c o v e r a b l e  s o l i d  r o c k e t  n o t o r s  w i l l  a l s o  be  a t t a c h e d  t o  t h e  

t a n k .  
t 

The O r b i t e r  w i l l  resemble a de l t a -winged  a i r p l a n e  a b o u t  t h e  

s i z e  of a DC-9 j e t l i n e r .  

A t  l a u n c h ,  t h e  s o l i d  r o c k e t  motors and t h e  O r b i t e r ' s  three 

main e n g i n e s  w i l l  c a r r y  t h e  v e h i c l e  t o  a n  a l t i t u d e  of about 4 0  

k i l o m e t e r s  ( 2 5  s t a t u t e  m i l e s ) .  There the s o l i d  motors w i l l  be ' 

j e t t i s o n e d  f o r  r e c o v e r y  i n  t h e  ocean  and r e u s e .  

The e x t e r n a l  t a n k  w i l l  c o n t i n u e  t o  s u p p l y  p r o p e l l a n t s  t o  

t h o  O r b i t e r  c n q i n e s  unt i .1  j u s t  before r e a c h i n g  o r b i t .  When the 

tank is  dropped ,  t h e  O r b i t e r  w i l l  switch t o  t h e  o r b i t a l  maneuvering 

e n g i n e s  f e d  frdm i n t e r n a l  f u e l  t a n k s ,  and t h e  s t a g e  w i l l  

i n t o  o r b i t .  

c o n t i n u e  
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ission -- normally about seven 

the crew will pilot the Orbiter through reentry 

an airplane. It can then bc r e f u r h i s h e d  fnr n + h r ~ r  q 1 4 - k ~ -  

and land it like 

Current plans are for the external tank to be discarded 

shortly before entering orbit. 

for  retrorockets and associated+equipment needed for “deorbit” 

capability, thus resultina in less w e i r r h t  =,nJ 1 - r h ~ n -  - - -L 

This would eliminate the need 

1 
! I f  the tank is released from the Orbiter at about 150 feet 

per second slower than orbital velocity, it will follow a ballistic 

trajectory and fall.into a remote ocean area. 

! 

i 
1 

t 
1 The external tank procurement will entail the design and 
0 

development activities and the 4 
m a n u f a c t _ l ~ r ~  nf +hr-o + m e +  3-k4-i-- 

and six flight articles, the 

-end- , 
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MODi~CATIONS CONTINUE AT MI HOUD ASSEMBLY F A c I h  

AND 

MARSHALL SPACE FLIGHT C 

External Tanks (ET) for the Space Shuttle moves nearer as modifications of 

and additions to the NASA-Michoud Assembly Facility at New Orleans progress. 

Two projects a r e  in the f ina l  construction phase, a third will be completed 

this fall, and contracts for two more have been awarded. 

a r e  in the design phase. 

Five other projects 

Nearing completion a r e  tank weld subassembly and mechanical subassembly 

facilities. Components of the liquid oxygen and liquid hydrogen tanks a r e  to be 

welded in the first facility and mechanical components assembled in the latter. 

In progress now a r e  extensive modifications to the cranes and t russes  in 

the main plant. 

reworked cranes will be reinstalled and new ones added. 

being strengthened to take care  of the additional crane load. 

scheduled for completion in October. 

Cranes were removed for rework and modification. The 

The t russes  a r e  

This work is  

Work on providing an a rea  for welding the propellant tanks is due 

to begin this month. 

-more- 

January 20, 1975 
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A contract is expected to be awarded next month to construct a pneumatic 

test facility. This facility will be used for pneumatic (pressurized nitrogen) 

tests of the liquid hydrogen tanks. 

welded joints for the hydrogen tanks. 

These tes ts  a r e  required to verify all 

Still in the design phase a r e  modifications of an  a rea  in the main plant 

for preparing and applying materials for the Shuttle's thermal protection 

system. 

Also still in the design phase a r e  extensive modifications to the Vertical 

Assembly Building to provide: A hydrostatic (water under pressure) test  

position for the liquid oxygen tanks; three positions for the application of 

thermal protection material; a tank cleaning position; and a stacking and 

joining position for the propellant tanks. 

A number of small tasks are also either underway or  scheduled to be 

completed this year, such as foundations for tooling fixtures, modifications 

to a major tank component cleaning area,  minor modifications to the plant 

and rehabilitation of the chemical waste well. 

# # #  
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SHUTTLE TANKS IN FINAL ASSEMBLY 

Shown here are the Space Shuttle external tanks that will 

fly on missions 11, 12, and 13. This is the first time that as 

many as three tanks have been in fina1,assembly at the same time, 

a prelude to future increases in yearly production goals. 

The tahks are built by the Michoud Division of'Martin 

Marietta Aerospace at NASA's Michoud Assembly Facility, near New 
- -  

Orleans under the direction of the Marshall Space Flight Center 

in Huntsville, Ala. 

External tanks, 154.2 feet long, and 27.5 feet in diameter, 

carry a combined total of over 526,000 gallons of liquid hydrogen 

and oxygen that fuel the Space Shuttle's three main engines. 

- 3 0 -  

June 30, 1983 

MSFC Form 2914-18 (August 19751 

.+. c c 
I I I I I  I I 11 



C
 

z Y 



, 

MEDIA GUIDE AND 

PUBLIC AFFAIRS CONTACTS 

FOREWORD 

This Media Guide and Public Affairs 
Contacts booklet is intended to assist 
media representatives in their coverage 
of NASA activities. It includes infor- 
mation about the varied NASA centers, 
their primary responsibilities and the 
public affairs representatives who will 
provide assistance on specific 
subjects. 

Since the loss of the Space Shuttle 
Challenger, many new reporters have 
been assigned to the NASA beat. These 
difficult months have provided an edu- 
cation to all of us of the complexities 
of manned.space flight. But NASA is 
much more than manned flight. It is my 
hope that this Guide will help direct 
you to the exciting NASA centers, pro- 
grams and people who have projected the 
United States into technological 
leadership in aeronautics and space 
exploration. 

Shirley M. Green 
Director of Public Affairs 
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XICHOUD ASSEMBLY FACILITY 

P.O. Box 29300 
New Orleans, LA 70189 

The Michoud Assembly Facility is 
located in Orleans Parish, La., about 
15 miles east of downtown New Orleans. 
The site is on the Gulf Intra-Coastal 
Waterway and has deep water access via 
the Mississippi Gulf outlet. 

The facility occupies approximately 
833 acres of land. On this site there 
are 33 buildings with an area of about 
3.5 million square feet. 
building within the complex is the main 
manufacturing building, originally 
built in 1942. 

The primary mission of Michoud is 
the systems engineering, engineering 
design, manufacture, fabrication, 
assembly and related work for the Space 
Shuttle external tank. 

Marshall Space Flight Center exer- 
cises overall management control of the 
facility. A prime contractor, Martin 
Marietta, provides Space Shuttle pro- 
duction capability. Dr. Mathias P. 
Siebel is manager of Michoud. 

The largest 

NOTE: No Public Affairs Office exists at Michoud Assembly 
Facility. Public Affairs functions for Michoud are handled 
by the Director of Public Affairs at Marshall Space Flight 
Center. Liaison between Michoud and MSFC in public affairs 
matters is handled by: 

N M  & TITLE 

Mathias P. Siebel 
Manager (SA39) 

OFFICE PHONE FTS HOME PHONE 

AC 504 AC 504 
255-260 1 685-260 1 889 -0974 

36 
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